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(54) CLOCKING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a user to quickly 
know the accurate current time by more quickly and 
accurately displaying the current time in transition from 
the power- saving mode to the normal operation mode. 
SOLUTION: This watch type clocking device includes a 
power generating part for generating power from kinetic 
energy of a rotary bob turned according to the motion of 
a user's hand. The power generating state of the power 
generating part is detected, and when the power 
generating part is in the non-power generating state, the 
operation mode is set to the power-saving mode, the 
time display is stopped, and the time data is received 
periodically from the outside to be set on a second time 
counter 98 and a hour and minute time counter 99. In 
the case of transition from the power saving mode to 
the display mode, it causes the transition to the current 
time display state of displaying the current time 
according to the count values of the second time 
counter 98 and the hour and minute time counter 99. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]a time check provided with a device main frame and a belt which is connected with said 
device main frame and twisted around said user s wrist characterized by comprising the following 
— a device. 

A rotary bob which circles according to a motion of a user's hand etc. 

A power generation part which generates electric power from kinetic energy at the time of said 
rotary bob rotating. 

An electricity storage part which stores electricity electric power generated by said power 
generation part. 

A time stamp part which performs a time stamp with electric power supplied by said electricity 
storage part, A power generation state primary detecting element which detects a power 
generation state of said power generation part, and outputs a power generation state detecting 
signal, A mode transition part which makes said operational mode shift to said power-saving 
mode from said normal operation mode based on said power generation state detecting signal, A 
receive section which receives time information with a predetermined cycle from the outside, 
and a current time counting part which updates current time information one by one on the basis 
of time corresponding to said time information received by said receive section, A current time 
display transition part which makes said time stamp part shift to a current time displaying 
condition which displays current time from a time stamp halt condition based on said current 
time information when said operational mode shifts to said normal operation mode from said 
power-saving mode. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]this invention — a time check — a device is started and it is related with 
the electric wave correction timepiece which has an energy saving function for reducing power 
consumption especially. 
[0002] 

[Description of the Prior Art]While having an energy saving function, the electric wave correction 
timepiece which receives time information from the exterior and corrects display time is 
indicated by JP,1 1-223684,A. This electric wave correction timepiece has a thermoelectric 
generator which changes into electrical energy the difference (equivalent to a temperature 
gradient) of the thermal energy of the arm in which the clock was inserted, and the thermal 
energy equivalent to the outside air temperature of the clock circumference. And an electric 
wave correction timepiece once stores the electric power generated by this thermoelectric 
generator in an accumulating electricity device, and is operating with the electric power supplied 
from an accumulating electricity device. 

[0003]And an electric wave correction timepiece circuit receives a long wave standard wave 
(JG2AS) from the exterior with a predetermined cycle, and corrects the display time of an 
electric wave correction timepiece based on the time information on which this long wave 
standard wave (JG2AS) was overlapped. As for the time information contained in this long wave 
standard wave, one cycle (= one data) is 60 seconds. The data for the present etc. is contained 
in this time information at the time of the total days from January 1 of the present year to a 
current day, and the present. By the way, in this electric wave correction timepiece, when the 
voltage of an accumulating electricity device descends and a time stamp becomes inaccurate, a 
time stamp is continued, without restricting supply of electric power in an electric wave 
correction timepiece circuit, and correcting display time. When the voltage of an accumulating 
electricity device is recovered by power generation, supply of the electric power to an electric 
wave correction timepiece circuit is resumed, display time is corrected based on the time 
information received by the electric wave correction timepiece circuit, and a time stamp is 
continued. 
[0004] 

[Problem(s) to be Solved by the Invention]By the way, to correct display time in the electric 
wave correction timepiece circuit mentioned above, one cycle needs to carry out number cycle 
reception of the 60 long wave standard waves, and it is necessary to correct display time. 
Therefore, after the user of the electric wave correction timepiece mentioned above inserts a 
clock in an arm, there is a problem that exact current time cannot be known, for several minutes, 
the time check which this invention is made in view of the situation mentioned above, a current 
time display is more nearly promptly performed when shifting to normal operation mode from the 
power-saving mode, and a user can know current time promptly and can perform a current time 
display more correctly — it is providing a device. 
[0005] 

[Means for Solving the Problem]A rotary bob which circles according to a motion of a users 
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hand etc. in order to solve a technical problem mentioned above, A power generation part which 
generates electric power from kinetic energy at the time of said rotary bob rotating, An 
electricity storage part which stores electricity electric power generated by said power 
generation part, and a time stamp part which performs a time stamp with electric power supplied 
by said electricity storage part, A power generation state primary detecting element which 
detects a power generation state of said power generation part, and outputs a power generation 
state detecting signal, A mode transition part which makes said operational mode shift to said 
power-saving mode from said normal operation mode based on said power generation state 
detecting signal, A receive section which receives time information with a predetermined cycle 
from the outside, and a current time counting part which updates current time information one 
by one on the basis of time corresponding to said time information received by said receive 
section, A current time display transition part which makes said time stamp part shift to a 
current time displaying condition which displays current time from a time stamp halt condition 
based on said current time information when said operational mode shifts to said normal 
operation mode from said power-saving mode, It is characterized by having preparation 
********** anc | a belt which is connected with said device main frame and twisted around said 
users wrist. 
[0006] 

[Embodiment of the Invention][1] Describe a 1st embodiment of this invention, referring to 
drawings below in the composition of a 1st embodiment of a 1st embodiment [1.1]. the time 
check which drawing 1 requires for a 1st embodiment — the outline composition of a device is 
shown, this time check — the device 1 is a wrist watch, and a user uses it for a wrist for the 
belt connected with the device main frame, twisting, the time check of this example — if it 
divides roughly, while rectifying the volts alternating current from the power generation part A 
which generates alternating current power, and the power generation part A, the device 1 the 
voltage which carried out pressure up, [ store electricity and ] The power generation state of the 
power supply section B which supplies electric power in electric power to each component part, 
and the power generation part A is detected, It has the receive section F which receives an 
electric wave, and comprises the actuator D which drives the movement mechanism E based on 
the control signal from the movement mechanism E and the control section C which drive the 
control section C which controls the whole device based on the detection result, and an 
indicator using the time motor 60 and the second motor 10, and the exterior. Hereafter, each 
component part is explained. 

[0007][1.1.1] **** of a power generation part — first, the power generation part A is provided 
with the power plant 40, the rotary bob 45, and the gear 46 for accelerating, and is constituted. 
The power plant 40 is an electromagnetic induction type exchange power plant. This power plant 
40 has the rotor 43 for power generation, the stator 42 for power generation, and the magneto 
coil 44. And the rotary bob 45 is attached to the rotor 43 for power generation via the gear 46 
for accelerating. The rotary bob 45 is constituted so that it may circle according to a motion of a 
user's hand etc. And the kinetic energy at the time of the rotary bob 45 rotating is transmitted 
to the rotor 43 for power generation via the gear 46 for accelerating. Thereby, the rotor 43 for 
power generation rotates inside the stator 42 for power generation, and voltage is induced by the 
magneto coil 44. This induced voltage is outputted between two output terminals of the magneto 
coil 44. thus — according to the power generation part A, generating electricity using the energy 
relevant to the users living activities, and using the electric power — a time check — the 
device 1 can be driven now. 

[0008][1.1.2] The composition of a power supply section, next the power supply section B have 
the rectification circuit 47, the high capacity secondary power supply 48, and the pressor- 
depressor circuit 49, and are constituted. The pressor-depressor circuit 49 can adjust the 
voltage which it has come to be able to perform pressure up of a multi stage story, and pressure 
lowering using two or more capacitors 49a, 49b, and 49c, and is supplied to the actuator D with 
the control signal phi 1 1 from the control section C. The output voltage of the pressor- 
depressor circuit 49 is supplied to the control section C by the monitor signal phi 1 2, and is 
monitoring output voltage by this. Or it is good also as composition which replaces with the 
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composition which supplies the output voltage of the pressor-depressor circuit 49 to the control 
section C, and supplies the voltage signal of the high capacity secondary power supply 48 to the 
control section C. Here, the power supply section B takes Vdd (high-tension side) to a reference 
potential (GND), and is generating Vss (low-voltage side) as power supply voltage. 
[0009][1.1.3] The composition of a movement mechanism, next the movement mechanism E are 
provided with the second motor 10 and the time motor 60, and are constituted. Here, the second 
motor 10 drives the second pointer 55. The time motor 60 drives the minute hand 76 and the 
hour hand 77. What is called a stepping motor is used as the time motor 60 used for the 
movement mechanism E, and the second motor 10. This stepping motor is called a pulse motor, a 
**** motor, or a digital motor. The stepping motor is used abundantly as an actuator of a digital 
controller, and is driven with a pulse signal. Especially in recent years, much small size and many 
stepping motors by which the weight saving was carried out are adopted as an actuator suitable 
for a cellular phone a small electronic device or for information machines and equipment, time 
checks [ thing / typical as such an electronic device or information machines and equipment ], 
such as an electronic timepiece, an electronic timer, and a chronograph, — it is a device. The 
second motor 10 is provided with the drive coil 1 1, the stator 12, and the rotor 13, and is 
constituted. The drive coil 1 1 of the second motor 10 generates magnetism by the drive pulse 
supplied from the actuator D. 

[0010]The stator 12 is magnetized by the drive coil 1 1. The rotor 13 rotates by the magnetic 
field magnetized in the inside of the stator 12. Similarly, the time motor 60 is provided with the 
drive coil 61, the stator 62, and the rotor 63, and is constituted. The drive coil 61 of the time 
motor 60 generates magnetism by the drive pulse supplied from the actuator D. The stator 62 is 
magnetized by the drive coil 61. The rotor 63 rotates by the magnetic field magnetized in the 
inside of the stator 62. Rotation of the rotor 63 of the time motor 60 is transmitted to a hour 
hand and the minute hand with the time wheel train 70 which consists of the No. 4 vehicle 71 or 
No. 3 vehicle 72 or No. 2 car 73 which geared on the rotor 63 via kana, the back vehicle 74 of a 
day, and the scoop wheel 75. The minute hand 76 is connected to the No. 2 vehicle 73, and the 
hour hand 77 is connected to the scoop wheel 75. Rotation of the rotor 13 of the second motor 
10 is transmitted to a second pointer with the second wheel train 50 which consists of the 
second intermediate wheel 51 which geared on the rotor 13 via kana, and the second wheel 52. 
The second pointer 55 is connected to the axis of the second wheel 52. Rotation of the rotor 63 
and the rotor 13 is interlocked with, and time is displayed with these needles 55, 76, and 77. 
[001 1][1.1.4] The composition actuator D of an actuator supplies various drive pulses to the 
basis of control of the control section C at the time motor 60 and the second motor 1 0. The 
actuator D is provided with the second drive circuit 30S and time drive circuit 30HM, and is 
constituted. 

[0012][1.1.5] The composition receive section F of a receive section has a store circuit which 
memorizes the ferrite antenna 26, the receiving circuit 25, and time information and which is not 
illustrated, and is constituted. The ferrite antenna 26 of the receive section F receives the long 
wave standard wave (JJY; Japan 40 kHz) superimposed on time information. The receiving 
circuit 25 outputs the long wave standard wave received by the ferrite antenna 26 as time 
information. A store circuit memorizes the time information outputted by the receiving circuit 25. 
The detailed composition of the receiving circuit 25 is explained with reference to drawing 4 . The 
receiving circuit 25 is provided with the AGC (Automatic Gain Contorol) circuit 54, the amplifying 
circuit 56, the band pass filter 57, the demodulator circuit 58, and the decode circuit 59, and is 
constituted. 

[0013]The amplifying circuit 56 of the receiving circuit 25 amplifies the long wave standard wave 
signal received by the ferrite antenna 26 under the gain control by AGC circuit 54, and outputs it 
to the band pass filter 57. The band pass filter 57 extracts only a predetermined frequency 
component from the amplified long wave standard wave signal, and outputs it to the demodulator 
circuit 58. The demodulator circuit 56 smooths the predetermined frequency component of the 
inputted long wave standard wave signal, gets over, and is outputted to the decode circuit 59. 
The decode circuit 59 decodes the long wave standard wave signal to which it restored, and 
outputs it as a received output signal. At this time, AGC circuit 54 is controlled so that gain 
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control of the amplifying circuit 56 is performed based on the output signal of the demodulator 
circuit 58 and the receiving level of a long wave standard wave signal becomes fixed. 
[0014]The power save mode signal phi 13 is supplied from the control circuit 23, and is 
controlling turning on and off of the receiving operation performed in the receiving circuit 25. 
When the power save mode signal phi 13 is "H" level, the receiving circuit 25 performs receiving 
operation, and when the power save mode signal phi 13 is the "L" level, the receiving circuit 25 
suspends receiving operation and he is trying to lose the current consumption of the receiving 
circuit 25, if it explains concretely. Usually, in a display mode (equivalent to normal operation 
mode), the receiving circuit 25 is controlled by the power save mode signal phi 13 to perform 
about one reception on the 1st. When time information is not able to be normally received on 
that occasion, receiving operation is repeated two or more times. 

[0015]On the other hand, in the power-saving mode, the receiving circuit 25 is controlled by the 
power save mode signal phi 13 to perform about one reception on several, while performing 
receiving operation, it is necessary to send the current of 30-40 [muA] — a time check — as 
compared with the consumed electric current at the time of the normal operation of the device 
1, no less than about 100 to 200 times as high currents must be sent. Therefore, by lessening 
reception times, power consumption can be reduced and consumption of the energy at the time 
of the power-saving mode can be reduced. Here, with reference to drawing 9 and drawing 10 , the 
contents of the long wave standard wave signal with which it was superimposed on time 
information are explained. First, one signal is transmitted for every second, and the time code 
format of the long wave standard wave signal shown in drawing 9 is constituted so that it may 
become one record in 60 seconds. The signal with which the kind of signal transmitted as a long 
wave standard wave signal shows those with three kind, "1", "0", or "P" in all is transmitted. 
The kind of these signals is judged with the duty ratio of each signal shown in d rawing 10 . 
[0016]Drawing 10 (a) shows the signal wave form with which the kind of signal is set to "1." That 
is, the kind of signal is judged to be "1" when amplitude continues for 0.5 second in the state 
(duty ratio 50 [%]), after signal amplitude becomes large. Drawing 10 (b) shows the signal wave 
form with which the kind of signal is set to "0." That is, after signal amplitude becomes large, 
when amplitude continues for 0.8 second in the state (duty ratio 80 [%]), it is judged that they 
are "0" signals. Drawing 10 (c) shows the signal wave form with which the kind of signal is set to 
"P." That is, after signal amplitude becomes large, when amplitude continues for 0.2 second in 
the state (duty ratio 20 [%]), it is judged that it is the "P" signal. As shown in drawing 9 , the total 
day 9c from January 1 of 9b and the present year, etc. are contained in the time code format of 
a long wave standard wave signal as an item at the part 9a of current time, and the time. 
[0017]The item which "N" is describing on the time code format of a long wave standard wave 
signal will be in "ON" state, when the signal showing "1" has been transmitted, and the 
numerical value matched with the item is the target of the addition at the time of computing time 
etc. On the other hand, when signals other than the signal showing "1" have been transmitted, it 
is shown that will be in an "OFF" state and the numerical value matched with the item becomes 
the outside of the object of the addition at the time of computing time etc. the value [ in / when 
the long wave standard wave signal will have been transmitted with 1, and "0, 1, 0, 0, 1, 1, 1", for 
example while / 8 seconds / corresponding to the part 9a if it explains concretely / current 
time ] of a "minute" — a part for 40+1 0+4+2+1 =57[— ] 

It comes out and a certain thing is shown. About the item which "P" and "0" are describing on 
the time code format of a long wave standard wave signal, it is a fixterm eye, and it is used in 
order to take the synchronization with a long wave standard wave signal and a time code format. 
And when "P" is transmitted twice in succession, the thing which show that seconds are "00" 
seconds and which it is got blocked and **** of a "minute" changes to the following value is 
shown. By the way, the long wave standard wave is based on the cesium atomic clock. 
Therefore, the wave clock which receives a long wave standard wave and corrects time can 
obtain the very high accuracy of [ in an error ] 1 second to 100,000 years. 

[0018][1.1.6] Explain the composition of the control section C, referring to drawing 2 below in the 
composition of a control section, the time check which drawing 2 requires for a 1 st embodiment 
— it is the control section C and the functional block diagram of circumference composition of 
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the device 1. The control section C is provided with the pulse synthetic circuit 22, the power 
generation detector circuit 91, the charge-voltages detector circuit 92, the time information 
control circuit 93, the second counter circuit 94, the time counter circuit 95, and the mode 
control circuit 96, and is constituted. The charge-voltages detector circuit 92 detects the 
charge voltages of the high capacity secondary power supply 48. The time information control 
circuit 93 controls the second counter circuit 94 and the time counter circuit 95 based on the 
output signal of the mode control circuit 96. Furthermore, the time information control circuit 93 
controls reception of the time information based on the receiving circuit 25. It is also possible to 
take the composition it not only constitutes in hardware as the time information control circuit 
93, but processed by software using a microprocessor unit (CPU, ROM, RAM, etc. are included.). 
[0019]The limiting circuit 81 is formed around the control section C between the power plant 40 
and the high capacity secondary power supply 48, and this limiting circuit 81 prevents the 
surcharge of the high capacity secondary power supply 48. Thus, the limiting circuit 81 is formed 
because it will be in the state of a surcharge and the characteristic of the high capacity 
secondary power supply 48 will deteriorate, if the charge voltages of the high capacity secondary 
power supply 48 exceed predetermined voltage since pressure-proofing exists in the high 
capacity secondary power supply 48. For this reason, when the voltage of the high capacity 
secondary power supply 48 detected by the charge-voltages detector circuit 92 becomes more 
than predetermined voltage, the limiting circuit 81 will operate via the mode control circuit 96. 
Although the booster circuit is not illustrated by drawing 2 , the booster circuit 49 of drawing 1 is 
connected to the next step of the high capacity secondary power supply 48, and it may be made 
to detect the voltage in which pressure up was carried out by the high capacity secondary power 
supply 48 in the charge-voltages detector circuit 92. It is also possible to constitute without 
passing the mode control circuit 96, so that operation of the limiting circuit 81 may be controlled 
by the charging detection circuit 92. And if the limiting circuit 81 operates, the limiting circuit 
transistor which is not illustrated will be in an ON state, a detour will be formed and a surcharge 
will be prevented so that the charging current generated with the power plant 40 may not flow 
into the high capacity secondary power supply 48. Below, each component which constitutes the 
control section C is explained. 

[0020][1. 1.6.1] **** of a pulse synthetic circuit — explain the pulse synthetic circuit 22 first. 
The pulse synthetic circuit 22 is provided with an oscillating circuit and a synthetic circuit, and is 
constituted. Here, the reference oscillation source 21 of a crystal oscillator etc. is connected, 
and an oscillating circuit outputs the stable standard-of-frequency pulse to a synthetic circuit. A 
synthetic circuit generates the pulse signal which compounds the dividing pulse and reference 
pulse which obtained it by carrying out dividing of the inputted reference pulse and with which 
pulse width differs from timing. 

[0021] [1.1. 6.2] Explain the detailed composition of the composition power generation detector 
circuit 91 of a power generation detector circuit with reference to drawing 5 . The power 
generation detector circuit 91 shown in drawing 5 is provided with the P channel transistors 36 
and 37, the capacitor 38, the resistance 39, the inverters 78 and 79, and the pull-up resistors 27 
and 28, and is constituted. In this case, the terminal voltage of the both ends of the magneto coil 
26 of drawing 1 is impressed to the gate terminal of the P channel transistors 36 and 37, and the 
high potential side voltage Vdd is impressed to each source terminal, respectively. As for the 
capacitor 38, the drain terminal of the P channel transistors 36 and 37 is connected to the 
terminal by the side of current drawing in. The low voltage side voltage Vss is impressed to the 
terminal of another side of the capacitor 38. several — several [ from 10M ] — the resistance 
39 which has the high resistance of G ohms is used in order to be connected to the capacitor 38 
in parallel and to discharge the electric charge of the capacitor 38. 

[0022]As for the inverter 78, the drain terminal of the P channel transistors 36 and 37 is 
connected to the input further again. The inverter 79 is connected to the inverter 78 in series, 
and the output signal of the inverter 79 turns into a power generation detecting signal. Here, the 
low voltage side voltage Vss is negative voltage when based on the high potential side voltage 
Vdd (=GND), and shows the potential difference from the high potential side voltage Vdd. In the 
above composition, if an electromotive voltage occurs in the power plant 40, the P channel 
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transistors 36 and 37 will be in "ON" state by turns, and voltage will occur between the 
terminals of the capacitor 38. Thereby, the input to the inverter 78 is set to "H" level. 
Therefore, the power generation detecting signal outputted from the inverter 79 is set to "H" 
level. 

[0023]On the other hand, when the electromotive voltage has not occurred in the power plant 
40, the P channel transistors 36 and 37 become being in an "OFF" state with as. By this, since 
the electric charge of the capacitor 38 is discharged by the resistance 39, the voltage between 
terminals of the capacitor 38 decreases, and the input to the inverter 78 is set to the "L" level. 
Therefore, the power generation detecting signal outputted from the inverter 79 is set to the "L" 
level. Here, since the power generation detector circuit 91 is equipped with the pull-up resistors 
27 and 28, when the electromotive voltage has not occurred in the power plant 40, the P channel 
transistors 36 and 37 can be certainly changed into an "OFF" state, without receiving the 
influence by a residual field etc. Therefore, the power generation detector circuit 91 can hold 
down current consumption to zero, and can reduce the energy consumption of the high capacity 
secondary power supply 48. 

[0024] [1.1. 6.3] The configuration mode control circuit 96 of a mode control circuit is provided 
with the non-generating duration measuring circuit 84, and is constituted. This non-generating 
duration measuring circuit 84 measures the non-generating duration Tn from which power 
generation is not detected in the power generation detector circuit 91 while controlling the 
operational mode of a time stamp according to a power generation state. By the way, in this 
embodiment, there shall be normal operation mode and the power-saving mode in the operational 
mode of apparatus, first, a time check [ in / normal operation mode is operational mode which 
realizes the original function of apparatus, and / this embodiment ] — it is a display mode which 
continues in the case of the device 1, and carries out a time stamp to it. On the other hand, the 
power-saving mode is the operational mode for reducing power consumption. And in this power- 
saving mode, the state in normal operation mode just before shifting to the power-saving mode 
is memorized, or the elapse information of the power-saving mode is memorized. As a result, 
when it changes to normal operation mode, it will shift reflecting the state and elapse information 
at the time of shifting to the power-saving mode, therefore, the time check in this embodiment - 
- in the case of the device 1, a time stamp etc. will be stopped, and an exact current time 
display can be carried out to it on the occasion of the re-shift to normal operation mode in 
consideration of the lapsed time in the power-saving mode, etc. 

[0025]The mode control circuit 96 memorizes the set-up operational mode, and supplies the 
information to the drive control circuit 24 and the time information control circuit 93. In the drive 
control circuit 24, if operational mode switches from a display mode to the power-saving mode, it 
will suspend supplying a pulse signal to drive circuit 30HM and 30S, and drive circuit 30HM and 
operation of 30S will be stopped. Thereby, the time motor 60 and the second motor 10 suspend 
a drive, and a time needle and a second pointer will be in a non-driving state, and they suspend a 
time stamp. The mode control circuit 96 shifts operational mode to the power-saving mode from 
a display mode, also when a user operates the external input device (RYUZU) 83 and performs 
compulsive transition operation to the power-saving mode. By this, it can be concerned with the 
non-generating duration Tn, and can shift to the power-saving mode that there is nothing. For 
this reason, it becomes possible to suppress the fall of the energy which the high capacity 
secondary power supply 48 conserved more. If the non-generating duration measuring circuit 84 
exceeds a set period predetermined in the non-generating duration Tn, operational mode will 
shift to the power-saving mode from a display mode. On the other hand, the shift to a display 
mode from the power-saving mode is performed, when it is detected by the power generation 
detector circuit 91 that the power plant 40 is in a power generation state, and the charge 
voltages of the high capacity secondary power supply 48 come out enough and a certain thing is 
detected by the charge-voltages detector circuit 92. 

[0026][1. 1.6.4] The composition of a second counter circuit, next the second counter circuit 94 
are provided with the second position counter 82, the second time counter 98, and the second 
coincidence detecting circuit 85, and are constituted. The second position counter 82 is a 
counter which carries out a loop in 60 seconds. When the second position counter 82 shifts to 
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the power-saving mode from a display mode, for example in the case of an analog clock, it 
moves the hand until the second pointer position counter 82 becomes "00" (for example, 
equivalent to the position for 00 seconds). And when the second position counter 82 becomes 
"00", time stamp operation is suspended and it shifts to the power-saving mode. It is because it 
cannot judge inside a clock where this has a position of a needle now, and it judges relatively the 
position of the needle at the time of a display-mode return on the basis of the position of a 
needle in case the second position counter 82 is "00." 

[0027]The second time counter 98 is a counter which carries out a loop in 60 seconds. The 
second time counter 98 is not concerned with operational mode, but is continuing the count. And 
if time information is received by the receiving circuit 25, the counter value based on time 
information will be set to the second time counter 98 by the time information control circuit 93. 
The second counter circuit 94 will count the rapid-traverse pulse supplied to the second drive 
circuit 30S from the drive control circuit 24 using the second position counter 82, if operational 
mode switches from the power-saving mode to a display mode. If the counted value of the 
second coincidence detecting circuit 85 of the second position counter 82 corresponds with the 
counted value of the second time counter 98, it will generate the control signal for stopping 
sending out of a rapid-traverse pulse, and will supply this to the second drive circuit 30S. 
[0028] [1.1. 6. 5] The composition time counter circuit 95 of a time counter circuit is provided with 
the time position counter 86, the time time counter 99, and the time coincidence detecting 
circuit 87, and is constituted. The time position counter 86 is a counter which carries out a loop 
in 24 hours. For example, when shifting to the power-saving mode from a display mode in the 
case of an analog clock, the hand is moved until the time zero-bight-needle-location counter 86 
is set to "00:00" or "12:00" (for example, equivalent to the position at 12:00). And when the time 
position counter 86 is set to "00:00" or "12:00", time stamp operation is suspended and it shifts 
to the power-saving mode. It is because it cannot distinguish inside a clock where this has a 
position of a needle now. Therefore, the position of the needle at the time of the return to a 
display mode is relatively judged on the basis of the position of a needle in case the time 
position counter 86 is "00:00" or "12:00." The time time counter 99 is a counter which carries 
out a loop in 24 hours. The time time counter 99 is not concerned with operational mode, but is 
continuing the count. 

[0029]And if time information is received by the receiving circuit 25, the counter value based on 
time information will be set to the time time counter 99 by the time information control circuit 
93. If the time counter circuit 95 switches from the power-saving mode to a display mode, it will 
count the rapid-traverse pulse supplied to time drive circuit 30HM from the drive control circuit 
24 using the time position counter 86. And if the counted value of the time coincidence 
detecting circuit 87 of the time position counter 86 corresponds with the counted value of the 
time time counter 99, it will generate the control signal for stopping sending out of a rapid- 
traverse pulse. And the control signal for stopping sending out of the generated rapid-traverse 
pulse is supplied to time drive circuit 30HM. 

[0030][1. 1.6.6] The composition drive control circuit 24 of a drive control circuit generates the 
driving pulse signal according to operational mode based on various kinds of pulse signals 
outputted from the pulse synthetic circuit 22. First, when operational mode is the power-saving 
mode, the drive control circuit 24 suspends supply of a driving pulse signal. Here, about 85% of 
the consumed electric currents produced in an analog electronic timepiece is occupied by the 
power consumption produced with a drive motor. Therefore, by suspending supply of a driving 
pulse signal and stopping a drive motor, many of power consumption can be reduced and the fall 
of the energy in a high capacity secondary power supply can be reduced. Next, immediately after 
switching operational mode to a display mode from the power-saving mode, a pulse interval 
supplies the drive control circuit 24 to drive circuit 30HM and 30S by making a short rapid- 
traverse pulse into a driving pulse signal in order to return the time stamp by which redisplay 
was carried out to current time. And after supply of a rapid-traverse pulse is completed, the 
driving pulse signal of the usual pulse interval is supplied to drive circuit 30HM and 30S. 
[0031][1.2] With reference to operation of a 1st embodiment, next the operation flow chart 
shown in drawing 3 , divide into the operation at the time of the shift to a display mode from the 
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operation and the power-saving mode at the time of the shift to the power-saving mode from 
operation and the display mode of - display mode, and the power-saving mode, and explain 
operation of a 1st embodiment. 

[0032][1.2.1] The operational mode to which **** of a display mode of operation and the drive 
control circuit 24 are set in the mode control circuit 96 now judges whether it is the power- 
saving mode (Step S1). In this case, since operational mode is a display mode (Step S1; No), the 
power generation detector circuit 91 detects the production of electricity of the power plant 40, 
and judges whether it is a power generation state (Step S2). In judgment of Step S2, when the 
power plant 40 is judged to be a power generation state by the power generation detector circuit 
91, processing is shifted to (Step S2; Yes) and Step S15. And the hand will usually be moved, the 
display of current time will be continued (Step S15), processing will be again shifted to Step S2, 
and processing will be repeated. 

[0033][1.2.2] In the action indication mode at the time of the shift to the power-saving mode 
from a display mode, processing of Step S2 and Step S15 is repeated, and the case where non- 
generating duration continues beyond in predetermined time shifts to the power-saving mode 
from a display mode. Therefore, in judgment of Step S2, when the power plant 40 is judged to be 
a non-power generation state by the power generation detector circuit 91, (Step S2; No) and the 
non-generating duration measuring circuit 84 raise the counted value which has counted non- 
generating duration (Step S3). Next, the mode control circuit 96 judges whether the counted 
value counted by the non-generating duration measuring circuit 84 is over the value equivalent 
to the predetermined non-generating duration defined beforehand (step S4). 
[0034] In judgment of step S4, when the counted value counted by the non-generating duration 
measuring circuit 84 is judged not to be over the value equivalent to the predetermined non- 
generating duration defined beforehand by the mode control circuit 96, (Step S4; No) and 
processing are shifted to Step S2. On the other hand in judgment of step S4, by the mode 
control circuit 96. When the counted value counted by the non-generating duration measuring 
circuit 84 is judged to be over the value equivalent to the predetermined non-generating duration 
defined beforehand, (Step S4; Yes), The mode control circuit 96 transmits the power-saving 
mode signal which shows that operational mode is the power-saving mode to the drive control 
circuit 24 while shifting operational mode to the power-saving mode from a display mode (Step 
S5). The drive control circuit 24 which received the power-saving mode signal makes movement 
continue until the counted value of the time position counter 86 and the second position counter 
82 turns into counted value corresponding to the zero bight needle location which shows "12:00 
00 seconds", for example (Step S6). The drive control circuit 24 judges whether the counted 
value of the time position counter 86 and the second position counter 82 is the counted value 
corresponding to the zero bight needle location which shows "12:00 00 seconds" (Step S7). 
[0035]In judgment of Step S7, by the time information control circuit 93, the counted value of 
the time position counter 86 and the second position counter 82, When it is judged that it is the 
counted value which does not support the zero bight needle location which shows "12:00 00 
seconds", (Step S7; No) and processing are shifted to Step S6. On the other hand in judgment of 
Step S7, by the time information control circuit 93. When the counted value of the time position 
counter 86 and the second position counter 82 is judged to be the counted value corresponding 
to the zero bight needle location which shows "12:00 00 seconds", (Step S7; Yes) and 
operational mode will be in a power-saving mode state. Next, it is judged whether the time 
information control circuit 93 is time to start reception of time information (Step S8). In 
judgment of Step S8, when it is judged that it is not time to start reception of time information 
by the time information control circuit 93, (Step S8; No) and processing are shifted to Step S12. 
[0036]On the other hand in judgment of Step S8, by the time information control circuit 93. 
When it is judged that it is the time which should receive time information, (Step S8; Yes) and 
the charge-voltages detector circuit 92, It is judged whether it is over lower-limit-voltage VL 
required in order that lower-limit-voltage VL it becomes possible to complete normally reception 
of the system driver voltage Vss and time information may be compared and the system driver 
voltage Vss may complete reception of time information normally (step S9). In judgment of step 
S9, when it is judged that it is not over lower-limit-voltage VL required in order that the system 
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driver voltage Vss may complete reception of time information normally by the charge-voltages 
detector circuit 92, (Step S9; No) and processing are shifted to Step S12. On the other hand in 
judgment of step S9, by the charge-voltages detector circuit 92. When it is judged that it is over 
lower-limit-voltage VL required in order that the system driver voltage Vss may complete 
reception of time information normally, (Step S9; Yes) and the receiving circuit 25, While 
receiving time information via the antenna 26, time information is transmitted to the time 
information control circuit 93 (Step S10). The time information control circuit 93 which received 
time information sets the counter value of the second time counter 98 and the time time 
counter 99 to current time based on the received time information (Step S1 1). Next, the power 
generation detector circuit 91 detects the production of electricity of the power plant 40, and 
judges whether it is a power generation state (Step S12). 

[0037]In the power-saving mode, in judgment of Step S12, since the power plant 40 is judged to 
be a non-power generation state by the power generation detector circuit 91 (Step S12; No), 
processing is shifted to Step S8. And like the following, if the time which should receive time 
information comes in the inside of the power-saving mode, it will distinguish whether there is the 
system driver voltage Vss required in order to complete reception of time information normally. 
And when there is the required system driver voltage Vss, processing in which perform time 
reception (Step S10) and a time counter set (Step S11) is performed will be performed 
continuously, and it will prepare for the shift to a display mode. 

[0038][1.2.3] The shift to a display mode from the power-saving mode of operation at the time of 
the shift to a display mode from the power-saving mode is performed when predetermined power 
generation is made. Therefore, when shifting to a display mode from the power-saving mode, the 
power plant 40 is judged to be a power generation state by the power generation detector circuit 
91 (Step S12; Yes). Thereby, the time information control circuit 93 starts the operation made to 
shift to a display mode from the power-saving mode (Step S13). If the transition operation to a 
display mode is explained concretely, the second counter circuit 94 will count the rapid-traverse 
pulse supplied to the second drive circuit 30S from the drive control circuit 24 using the second 
position counter 82. And when the counted value of the second position counter 82 and the 
counted value of the second coincidence detecting circuit 85 of the second time counter 98 
correspond, The control signal for stopping sending out of a rapid-traverse pulse will be 
generated, and a second pointer will be in the displaying condition corresponding to current time 
by supplying this to the second drive circuit 30S (Steps S13 and S14). 

[0039]On the other hand, the time counter circuit 95 counts the rapid-traverse pulse supplied to 
time drive circuit 30HM from the drive control circuit 24 using the time position counter 86. And 
when the counted value of the time position counter 86 and the counted value of the time 
coincidence detecting circuit 87 of the time time counter 99 correspond, The control signal for 
stopping sending out of a rapid-traverse pulse will be generated, and a time needle will be in the 
displaying condition corresponding to current time by supplying this to time drive circuit 30HM 
(Steps S13 and S14). The transition operation to such a display mode may be begun from 
whichever of a second pointer or a time needle, and may be begun simultaneously. And after 
shifting to the display mode which displays current time, movement is usually performed and the 
display of current time is continued (Step S15). 

[0040][1.3] In a 1st embodiment that is the 1st modification of a modification [1.3.1] of a 1st 
embodiment and that was mentioned above, when movement was made to continue and the zero 
bight needle location pointed to "12:00 00 seconds" until the zero bight needle location pointed 
to "12:00 00 seconds", when shifting to the power-saving mode, movement was stopped. 
However, it is not necessary to restrict a needle stop position to the position corresponding to 
"12:00 00 seconds", and they may be other time. In short, the counted value of the zero bight 
needle location to which it is pointing now, the second position counter 82, and the time position 
counter 86 corresponds, If a zero bight needle location is correctly set by changing the counted 
value of the second position counter 82 and the time position counter 86, it is not necessary to 
restrict to "12:00 00 seconds." 

[0041][1.3.2] In the 2nd modification and a 1st embodiment mentioned above, when shifting to 
the power-saving mode from a display mode, after continuing movement until the zero bight 
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needle location pointed to "12:00 00 seconds", it had shifted to the power-saving mode. 
However, when shifting to the power-saving mode from a display mode, after memorizing each 
counter value of the second position counter 82 corresponding to the zero bight needle location 
at the time of shift, and the time position counter 86 to nonvolatile memory etc., it may shift to 
the power-saving mode. And in shifting to a display mode from the power-saving mode in this 
modification. To read the counter value memorized by nonvolatile memory etc., and to set to the 
second position counter 82 and the time position counter 86, and what is necessary is just made 
to perform transition operation to a current time display on the basis of the set counted value. 
Thus, since each counter value of the second position counter 82 corresponding to the zero 
bight needle location at the time of power-saving mode shift and the time position counter 86 is 
memorized to the nonvolatile memory part 88, movement can be stopped immediately. Therefore, 
it becomes unnecessary to continue movement and energy consumption can be reduced more 
until a zero bight needle location points to "12:00 00 seconds" like a 1st embodiment. 
[0042][1.4] According to a 1st embodiment, like explanation beyond the effect of a 1st 
embodiment. Since time information was periodically received also in the power-saving mode and 
the received time information is set to the counted value of the time time counter 99 and the 
second time counter 98, When shifting to a display mode from the power-saving mode, even if it 
does not receive time information anew, on the occasion of the shift to a display mode, it 
becomes possible to make a right current time display perform. 

[0043][2] In a 1st embodiment of the 2nd embodiment above, it was not performing detecting a 
actual zero bight needle location. On the other hand, a 2nd embodiment is embodiments at the 
time of forming the mechanism for detecting a actual zero bight needle location so that it may 
perform an exact current time display by the time of shifting to a display mode from the power- 
saving mode. 

[0044] [2.1] the time check which the lineblock diagram 6 of a 2nd embodiment requires for a 2nd 
embodiment — it is a figure showing the example of composition of a zero-bight-needle-location 
sensing element provided in the movement mechanism of the device. In drawing 6 , in order to 
make intelligible composition of a zero-bight-needle-location sensing element, the example of 
composition made to drive with one indicator drive motor shows a hour hand, the minute hand, 
and a second pointer, the time check concerning a 2nd embodiment — the time check which 
requires a device for a 1st embodiment shown in drawing 1 and drawing 2 in a movement 
mechanism except for the point newly using the sensing element KS for second pointers, the 
sensing element KM for the minute hands, and the sensing element KH for hour hands — it is 
constituted like the device 1. The sensing element KS for second pointers is detecting the 
position of the second pointer by detecting the magnetic body by which magnetization was 
carried out by the predetermined magnetic information pattern stuck on the gear of second 
wheel 52' by a Hall device etc. The sensing element KM for the minute hands and the sensing 
element KH for hour hands as well as the sensing element KS for second pointers are detecting 
the position of the minute hand and a hour hand. Since movement can be immediately stopped 
regardless of the zero bight needle location at the time of shift by this when operational mode 
shifts to the power-saving mode from a display mode, energy consumption is more reducible. 
[0045][2.2] In a 1st embodiment of the above of operation of a 2nd embodiment, when shifting to 
the power-saving mode from a display mode, after continuing movement until the zero bight 
needle location pointed to "12:00 00 seconds", it had shifted to the power-saving mode. When 
shifting to a display mode from the power-saving mode and performing a current time display, 
return operation was performed on the basis of the zero bight needle location pointing to "12:00 
00 seconds." On the other hand, in a 2nd embodiment, when shifting to the power-saving mode 
from a display mode, regardless of the zero bight needle location at the time of shift, it has 
shifted to the power-saving mode promptly. When shifting to a display mode from the power- 
saving mode and performing a current time display, return operation is performed on the basis of 
the zero bight needle location detected by the sensing element KS for second pointers, the 
sensing element KM for the minute hands, and sensing element 7KH for hour hands. Next, with 
reference to the operation flow chart shown in drawing 7 , it divides into the operation at the time 
of the shift to a display mode from the operation and the power-saving mode at the time of the 
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shift to the power-saving mode from operation and the display mode of - display mode, and the 
power-saving mode like a 1st embodiment, and operation of a 2nd embodiment is explained. 
[0046][2.2.1] The operational mode to which **** of a display mode of operation and the time 
information control circuit 93 are set in the mode control circuit 96 now judges whether it is the 
power-saving mode (Step S21). In this case, since operational mode is a display mode (Step S21; 
No), the power generation detector circuit 91 detects the production of electricity of the power 
plant 40, and judges whether it is a power generation state (Step S22). In judgment of Step S22, 
when the power plant 40 is judged to be a power generation state by the power generation 
detector circuit 91, processing is shifted to (Step S22; Yes) and Step S34. And the hand will 
usually be moved, the display of current time will be continued (Step S34), processing will be 
again shifted to Step S22, and processing will be repeated. 

[0047][2.2.2] In the action indication mode at the time of the shift to the power-saving mode 
from a display mode, and the power-saving mode, processing of Step S22 and Step S34 is 
repeated, and the case where non-generating duration continues beyond in predetermined time 
shifts to the power-saving mode from a display mode. Therefore, in judgment of Step S22, when 
the power plant 40 is judged to be a non-power generation state by the power generation 
detector circuit 91, (Step S22; No) and the non-generating duration measuring circuit 84 raise 
the counted value which has counted non-generating duration (Step S23). Next, the mode 
control circuit 96 judges whether the counted value counted by the non-generating duration 
measuring circuit 84 is over the value equivalent to the predetermined non-generating duration 
defined beforehand (Step S24). In judgment of Step S24, the counted value counted by the non- 
generating duration measuring circuit 84 by the mode control circuit 96, When it is judged that it 
is not over the value equivalent to the predetermined non-generating duration defined 
beforehand, (Step S24; No) and processing are shifted to Step S22. 

[0048]On the other hand in judgment of Step S24, by the mode control circuit 96. When the 
counted value counted by the non-generating duration measuring circuit 84 is judged to be over 
the value equivalent to the predetermined non-generating duration defined beforehand, (Step 
S24; Yes), The drive control circuit 24 transmits the power-saving mode signal which shows that 
operational mode is the power-saving mode to the time information control circuit 93 while 
shifting operational mode to the power-saving mode from a display mode (Step S25). Thus, 
without participating in the zero bight needle location at the time of power-saving mode shift, 
since movement can be stopped immediately, it becomes unnecessary to continue movement 
and energy consumption can be reduced more until a zero bight needle location points to "12:00 
00 seconds" like a 1st embodiment. Next, it is judged whether the time information control 
circuit 93 is time to start reception of time information (Step S26). In judgment of Step S26, 
when it is judged that it is not time to start reception of time information by the time information 
control circuit 93, (Step S26; No) and processing are shifted to Step S30. 
[0049]On the other hand in judgment of Step S26, by the time information control circuit 93. 
When it is judged that it is time to start reception of time information, (Step S26; Yes) and the 
charge-voltages detector circuit 92, It is judged whether it is over lower-limit-voltage VL 
required in order that lower-limit-voltage VL it becomes possible to complete normally reception 
of the system driver voltage Vss and time information may be compared and the system driver 
voltage Vss may complete reception of time information normally (Step S27). In judgment of 
Step S27, when it is judged that it is not over lower-limit-voltage VL required in order that the 
system driver voltage Vss may complete reception of time information normally by the charge- 
voltages detector circuit 92, (Step S27; No) and processing are shifted to Step S30. On the 
other hand in judgment of Step S27, by the charge-voltages detector circuit 92. When it is 
judged that it is over lower-limit-voltage VL required in order that the system driver voltage Vss 
may complete reception of time information normally, (Step S27; Yes) and the receiving circuit 
25, While receiving time information via the antenna 26, time information is transmitted to the 
time information control circuit 93 (Step S28). The time information control circuit 93 which 
received time information sets the counter value of the second time counter 98 and the time 
time counter 99 to current time based on the received time information (Step S29). Next, the 
power generation detector circuit 91 detects the production of electricity of the power plant 40, 
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and judges whether it is a power generation state (Step S30). 

[0050]ln the power-saving mode, in judgment of Step S30, since the power plant 40 is judged to 
be a non-power generation state by the power generation detector circuit 91 (Step S30; No), 
processing is shifted to Step S26. And in the inside of the power-saving mode, the following 
becomes the same the time which should receive time information, And when there is the 
system driver voltage Vss required in order to complete reception of time information normally, 
time reception will be performed (Step S28), a time counter set (Step S29) will be performed 
continuously, and it will prepare for the shift to a display mode. 

[0051 ][2. 2.3] The shift to a display mode from the power-saving mode of operation at the time of 
the shift to a display mode from the power-saving mode is performed when predetermined power 
generation is made. Therefore, when shifting to a display mode from the power-saving mode, the 
power plant 40 is judged to be a power generation state by the power generation detector circuit 
91 (Step S30; Yes). Thereby, the time information control circuit 93 starts the operation made to 
shift to a display mode from the power-saving mode. If the transition operation to a display mode 
is explained concretely, the sensing element KS for second pointers, the sensing element KM for 
the minute hands, and the sensing element KH for hour hands will detect the magnetic body by 
which magnetization was carried out by second wheel 52' and the predetermined magnetic 
information pattern stuck on the gear of No. 2 vehicle 73' and scoop wheel 75', respectively. By 
detection of this magnetic body, the sensing element KS for second pointers, the sensing 
element KM for the minute hands, and the sensing element KH for hour hands, The present zero 
bight needle location of a second pointer, the minute hand, and a hour hand is detected, and the 
counted value corresponding to the detected zero bight needle location is set to the second 
position counter 82 and the time position counter 86 (Step S31). 

[0052]The counted value of the zero bight needle location before starting a current time display 
action, the time position counter 86, and the second position counter 82 is matched by this. And 
each zero bight needle location comes to display current time by making each counted value 
concerned agree in each counter value of the second time counter 98 and the time time counter 
99. Next, the current time display action of a second pointer and a time needle is performed 
(Step S32). If a current time display action is explained concretely, the second counter circuit 94 
will count the rapid-traverse pulse supplied to the second drive circuit 30S from the drive 
control circuit 24 using the second position counter 82. And when the counted value of the 
second position counter 82 and the counted value of the second coincidence detecting circuit 
85 of the second time counter 98 correspond, The control signal for stopping sending out of a 
rapid-traverse pulse will be generated, and a second pointer will be in the displaying condition 
corresponding to current time by supplying this to the second drive circuit 30S (Steps S32 and 
S33). 

[0053]On the other hand, the time counter circuit 95 counts the rapid-traverse pulse supplied to 
time drive circuit 30HM from the drive control circuit 24 using the time position counter 86. And 
when the counted value of the time position counter 86 and the counted value of the time 
coincidence detecting circuit 87 of the time time counter 99 correspond, The control signal for 
stopping sending out of a rapid-traverse pulse will be generated, and a time needle will be in the 
displaying condition corresponding to current time by supplying this to time drive circuit 30HM 
(Steps S32 and S33). Such current time display transition operation may be begun from 
whichever of a second pointer or a time needle, and may be begun simultaneously. And after 
shifting to a display mode, movement is usually performed and the display of current time is 
continued (Step S34). 

[0054][2.3] In a 2nd embodiment that is a modification of a 2nd embodiment and that was 
mentioned above, when detecting a zero bight needle location, have detected as a magnetic 
sensor using the sensing element KS for second pointers, the sensing element KM for the minute 
hands, and the sensing element KH for hour hands, but. A photosensor or an electric point of 
contact provided not only in this but in the wheel train mechanism for movement may detect the 
present zero bight needle location. What detects the predetermined pattern specifically created 
using reflection and un-reflecting of the light stuck on the gear with light receiving and emitting 
elements, such as LED or a photo-diode, An electric flow may detect the predetermined pattern 
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of a flow and not flowing. [ which was completed with the conducting material stuck on the gear ] 

[0055][2.4] According to a 2nd embodiment, like explanation beyond the effect of a 2nd 
embodiment. Since time information was periodically received also in the power-saving mode and 
the received time information is set to the counted value of the time position counter 86 and the 
second position counter 82, When shifting to a display mode from the power-saving mode, even 
if it does not receive time information anew, it becomes possible to make it return to right time. 
When shifting to a display mode from the power-saving mode, the sensing element KS for second 
pointers, The counted value corresponding to the zero bight needle location detected by the 
sensing element KM for the minute hands and the sensing element KH for hour hands is set to 
the second position counter 82 and the time position counter 86, Since return operation to 
current time is performed on the basis of the set counted value, it becomes possible to return a 
time stamp to right time. Since movement can be immediately stopped at the time of power- 
saving mode shift, energy consumption is more reducible. 

[0056][3] A 3rd embodiment of a 3rd embodiment is an embodiment in the case of using a solar 
cell as the power generation part A. drawing 1 1 — the time check of a 3rd embodiment — the 
outline configuration block figure of a device is shown. In d raw i n g 1 1 , the same numerals are 
given to the same portion as a 1 st embodiment of drawing 1 , and the detailed explanation is 
omitted, a time check — a device is provided with the reference oscillation source 21, the 
control circuit 23, the receiving circuit 25, the drive circuit 30, the prevention-of-backflow diode 
41, the high capacity secondary power supply 48, the limiting circuit 81, the solar cell 89, and 
power generation detector circuit 91", and is constituted. Here, the solar cell 89 generates 
electrical energy by performing photoelectric conversion in response to the light energy 
(especially sunlight energy) from the outside. The prevention-of-backflow diode 41 prevents 
charging current from flowing backwards from the high capacity secondary power supply 48. 
[0057]Next, with reference to the outline configuration block figure of power generation detector 
circuit 91" shown in drawing 12, operation of power generation detector circuit 91" is explained. 
Sampling signal SSP supplied from the control section C serves as "H" level intermittently. 
Thereby, the output signal of the inverter 1 10 will serve as the "L" level intermittently, the N 
channel transistor 1 1 1 will be in an OFF state, and power generation detector circuit 91" will be 
in a power generation detecting state. In this case, it is intermittently considered as the power 
generation detecting state because power generation is performed continuously unlike a 1st 
embodiment of the above, or a 2nd embodiment. Therefore, in the non-generating electricity 
detecting state whose N channel transistor 111 is an ON state, when power generation is 
performed by the solar cell 89, the high capacity secondary power supply 48 will be charged via 
the N channel transistor 111. 

[0058]In the power generation detecting state whose N channel transistor 111 is an OFF state, 
When the voltage drop beyond a predetermined value is detected by the detection comparator 
1 13 in the both ends of the current sensing resistor 1 12, a power generation detecting signal will 
be in a power generation detecting state noting that power generation is performed by the solar 
cell 89. In this case, it is also possible by impressing offset voltage to the non-inversed input 
terminal and inversed input terminal of the detection comparator 113 to adjust detection 
sensitivity. According to such composition, when a dynamo can generate electricity continuously 
like the solar cell 89, a power generation state is detected more certainly and natural mode 
transition can be realized for a user. 

[4] A 4th embodiment [0059]The above the 1st - 3rd embodiment were an embodiment at the 
time of using an electromagnetism dynamo or a solar cell with comparatively big electromotive 
force as the power generation part A. On the other hand, a 4th embodiment is an embodiment at 
the time of using the dynamo with comparatively small electromotive force represented by the 
heat power plant. That is, since a 4th embodiment is charging after it performs pressure up in a 
latter booster circuit when using a dynamo with comparatively small electromotive force, when 
taking such composition, it is embodiments in the case of using a booster circuit also 
[ generation / of the voltage for a program of nonvolatile memory ]. 

[0060][4.1] It is an outline lineblock diagram of the analog electronic timepiece at the time of 
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using a heat power plant for the outline lineblock diagram 13 of the analog electronic timepiece 
of a 4th embodiment. The analog electronic timepiece 10B using a heat power plant, The heat 
dynamo 100A which generates electricity using a temperature gradient, and the case 101 for 
storing each mechanism part, The windshield 102 for protecting an indicator, and the back swine 
103 which becomes about the case 101 and a pair and stores each mechanism part, The 
insulating member 104 for preventing heat conduction between the case 101 and the back swine 
103, The heat transmitted from the back swine 103 side is quickly transmitted to the case 101 
side, and between the temperature by the side of the back swine 103 of the heat dynamo 101 A, 
and the temperature by the side of the case 101, it has the heat-conduction part 105 for 
generating a heat gradient, and is constituted. And the heat dynamo 1 00A is connected to the 
large capacity capacitor 30A via the latter booster circuit 40A. Here, outline operation of the 
analog electronic timepiece 10B using a heat power plant is explained. When a user carries the 
analog electronic timepiece 10B, the temperature by the side of the back swine of the heat 
dynamo 100A will rise via the back swine 103. On the other hand, the temperature by the side of 
the case of the heat dynamo 100A will radiate heat in the atmosphere via the heat-conduction 
part 105 and the case 101, a heat gradient will occur between the temperature by the side of the 
back swine 103 of the heat dynamo 100A, and the temperature by the side of the case 101, and 
the heat dynamo 100A will generate electricity. And pressure up of the power generation voltage 
of the heat dynamo 100A will be carried out, and the large capacity capacitor 30A will store 
electricity it as power-supply-voltage VDD1. The power generation voltage of such a heat 
dynamo 100A is usually 0.4 [V] - a 0.5 [V] grade at the time of carrying. Since the operation 
power voltage of an electronic timepiece is 1.4 [V] - 3 [V] grade, it performs 8 times [ 3 to ] as 
much pressure up in the booster circuit 40A, and stores electricity power generation voltage at 
the large capacity capacitor 30A. 

[0061][4.2] According to a 4th embodiment, like explanation beyond the effect of a 4th 
embodiment, it becomes possible to use the booster circuit 40A which carries out pressure up of 
the power generation voltage of a heat dynamo, and generates the power supply voltage for an 
analog electronic timepiece drive as a power supply of other circuits. That is, in the case of an 
above-mentioned example, it can be made to serve a double purpose also as a voltage 
generation circuit for a program of nonvolatile memory. Therefore, even if it is a case where the 
circuit which needs the power supply of high tension exists, a pressure-up number of stages can 
be reduced, it can become possible to make circuit structure small, IC chip size can be reduced 
by extension, and a cost cut can be aimed at. 

[0062][5] Describe a 5th embodiment of this invention, referring to drawings below in the 
composition of a 5th embodiment of a 5th embodiment [5.1]. the time check which drawing 14 
requires for a 5th embodiment — it is control-section C and the functional block diagram of 
circumference composition of a device. In drawing 14 , the same numerals shall be given to the 
same portion as drawing 2 , and the detailed explanation is omitted. In each above-mentioned 
embodiment, although the case of the analog clock was explained, a 5th embodiment is a thing at 
the time of applying this invention to a digital watch. Control-section C is provided with the 
pulse synthetic circuit 22, the drive control circuit 24A, the power generation detector circuit 91, 
the charge-voltages detector circuit 92, the mode control circuit 96, and the time information 
control time 93, and is constituted. The drive control circuit 24A is provided with the time 
counter 24B. This time counter 24B counts the time which should be displayed on the display 
121 connected via the display driving circuit 30D. 

[0063]Here, as for the display 121, a liquid crystal display, an organic electroluminescence 
(ElectroLuminescence) display, an LED (Light Emitting Diode) display, etc. are used. The switch 
83A as an external input device is connected to the mode control circuit 96. Next, operation of 
the important section of a 5th embodiment is explained. In a display mode, the display driving 
circuit 30D is made an operating state by the mode control circuit 96. The drive control circuit 
24A counts current time with the time counter 24B in response to the output of the pulse 
synthetic circuit 22. And the display driving circuit 30D will perform a time stamp in the display 
121 based on the counted value of the time counter 24B. When shifting to the power-saving 
mode from a display mode, the display driving circuit 30D is made a non-operating state by the 
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mode control circuit 96. In connection with this, the display 121 suspends a time stamp. When 
shifting to a display mode from the power-saving mode furthermore, the time information control 
circuit 96 receives the time information equivalent to the current time at the time of shifting to a 
display mode from the power-saving mode via the receiving circuit 25 under control of the mode 
control circuit 96. 

[0064]And the time information control circuit 96 sets the received time information to the time 
counter 24B. The mode control circuit 96 makes the display driving circuit 30D an operating 
state further again. As a result, the drive control circuit 24A resumes the count of current time 
with the time counter 24B in response to the output of the pulse synthetic circuit 22. And the 
display driving circuit 30D will resume a time stamp in the display 121 based on the counted 
value of the time counter 24B. 

[0065][5.2] Like explanation beyond the effect of a 5th embodiment, according to a 5th 
embodiment, the inside of the power-saving mode suspends a time stamp, ensures power saving, 
when it shifts to a display mode from the power-saving mode, it receives time information, and it 
becomes possible to make a right current time display perform promptly of it. 
[0066][6] In each embodiment which is the 1st modification of a modification [6.1] and which was 
mentioned above, although the power generation detector circuit 91 shown in drawing 5 is used, 
power generation detector circuit 91' shown in drawing 8 may be used. The detailed composition 
of power generation detector circuit 91' is explained with reference to drawing 8 . The diode 29 to 
which power generation detector circuit 91' shown in drawing 8 was connected between the high 
potential side voltage Vdd the plus side of the high capacity secondary power supply 48, The 
transistor 36a and the capacitor 38 by which the drain terminal of the transistor 36a is 
connected to the terminal by the side of current drawing in, It comprises the pull down resistor 
39a used in order to be connected in parallel with the capacitor 38 and to discharge the electric 
charge of the capacitor 38, the inverter 78 by which the drain terminal of the transistor 36a is 
connected to the input, and the inverter 79 connected to the inverter 78 in series. The low 
voltage side voltage Vss is impressed to the capacitor 38 and one terminal of the pull down 
resistor 39a. The output signal of the inverter 79 is a power generation detecting signal. 
[0067] Resistance may be used for a change of the diode 39. As for the resistance of the 
resistance at this time, about hundreds of ohms are desirable. In the above composition, if an 
electromotive voltage occurs in the power plant 40, when charging current flows towards the 
high capacity secondary power supply 48 from the rectification circuit 47, current will flow also 
into the diode 39 and the forward voltage Vf will occur. One [ the transistor 36a ] if the forward 
voltage Vf becomes larger than the threshold voltage Vth of the transistor 36a. Since voltage 
occurs between the terminals of the capacitor 38 after that and the input to the inverter 78 is 
set to "H" level, the power generation detecting signal outputted from the inverter 79 is set to 
"H" level. On the other hand, when the electromotive voltage has not occurred in the power 
plant 40, Since it means that the transistor 36a turned off with as and the electric charge of the 
capacitor 38 is discharged by the pull down resistor 39a, Since the voltage between terminals of 
the capacitor 38 decreases and the input to the inverter 78 is set to the "L" level, the power 
generation detecting signal outputted from the inverter 79 is set to the "L" level. Here, when the 
electromotive voltage has not occurred in the power plant 40, power generation detector circuit 
91' can hold down current consumption to zero, and can reduce the energy consumption of the 
high capacity secondary power supply 48. 

[0068][6.2] In the 2nd modification and each embodiment mentioned above, although it has the 
power generation detector circuit 91, as shown in drawing 15 , it may have the portable detector 
circuit 88 instead of the power generation detector circuit 91. the portable detector circuit 88 — 
a time check — the mode change of the power-saving mode or normal operation mode is 
performed by detecting the portable state of a device. For example, in the flow chart of drawing 
3, a judgment whether it is carried by the signal detected by the portable detector circuit 88 is 
made in Step S2. Shifting to the power-saving mode during carrying in combination with power 
generation by the solar cell 89, even if it is in darkness if the portable detector circuit 88 is used 
is lost, and if a cellular phone is stopped, for the user of suspending a time stamp and shifting to 
the power-saving mode, natural mode transition is realizable, the portable detector circuit 88 — 
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a time check — the acceleration sensor which detects the acceleration generated at the time of 
carrying of a device, and a time check — a sensing device, a piezoelectric element, etc. which 
detect change of the inter-electrode resistance at the time of carrying of a device or inter- 
electrode electric capacity may be sufficient. It has the prevention-of-backflow diode 41 in order 
to prevent charging current from flowing backwards from the high capacity secondary power 
supply 48. In the 2nd modification, when the state where it does not carry is detected by 
portable detection, much more low power consumption can be attained by making it shift to low- 
power-consumption mode. 

[0069][6.3] In the 3rd modification and each embodiment mentioned above, although receiving 
operation of the time information based on the receiving circuit 25 is performed periodically, 
when operational mode shifts to the power-saving mode from a display mode, after performing 
the above-mentioned receiving operation, it may be made to shift to the power-saving mode. In 
shifting to a display mode by this before receiving operation is performed in the power-saving 
mode, it becomes possible to perform a more exact current time display. 
[0070] [6.4] In the 4th modification and each embodiment mentioned above, although the 
electromagnetic induction type dynamo is mentioned as an example of the power plant 40, it may 
be a power plant which has a solar cell or a thermoelement, and a piezo-electric element, the 
time check with which two or more kinds of these power plants coexist — a device may be used. 

[0071 ][6. 5] In the 5th modification and each embodiment mentioned above, the rectification 
circuits 47 may be any of half-wave rectification or full wave rectification. As the rectification 
circuit 47, a diode may be used and two or more active devices may be used. 
[0072][6.6] Although the time motor and second motor which make a time needle and a second 
pointer drive independently, respectively are used as an indicator drive motor in the 6th 
modification and each embodiment mentioned above, It may be one indicator drive motor which 
makes all time second pointers drive, and they may be three indicator drive motors which make a 
hour hand, the minute hand, and a second pointer drive independently, respectively. It may be 
the composition of performing a second display by liquid crystal display, and driving only a time 
needle by a motor, and all the time and date displays may be liquid crystal display. 
[0073][6.7] Although the ferrite antenna 26 is used as an antenna which receives the long wave 
standard wave which superimposes time information in the 7th modification and each 
embodiment mentioned above, In receiving the FM multiplex broadcast (from 76 MHz to 108 
MHz) which superimposes time information, A loop antenna or a ferrite antenna may be used, 
and when receiving the electric wave (1.5 GHz) which superimposes the time information from a 
GPS Satellite, a micro strip antenna or a helical antenna may be used. Although it had 
composition which receives a long wave standard wave as an electric wave superimposed on 
time information, It is also possible to constitute so that various signals, such as a signal which 
replace with a long wave standard wave and is sent from the base station of the digital portable 
telephone of a GPS signal, the pager signal of a FLEX-TD method, FM multiple signals, and a 
CDMA system, may be used. 

[0074][6.8] although the resistance 39 which is high resistance is used in order to discharge the 
electric charge of the capacitor 38 with which the power generation detector circuit 91 was 
equipped in the 8th modification and each embodiment mentioned above — several — the very 
small constant current source about nA may be used. 

[0075][6.9] In the 9th modification and each embodiment mentioned above, the time stamp of a 
time second is automatically corrected based on the long wave standard wave which 
superimposes time information. However, the display of not only the time stamp of a time second 
but a date may be made to correct automatically. When it has a motor for a calendar display 
drive in addition to the motor for time second display driving, the display of the date can be 
made to correct automatically based on a long wave standard wave, since the day entry is also 
included in the long wave standard wave as mentioned above. The element for calendar display 
detecting positions may be added in this case. 

[0076][7] the time check in the control method above-mentioned embodiment in an embodiment, 
while having a power generation part which generates electric power by transforming external 
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energy into electrical energy, if the control method of a device is summarized, the time check 
provided with the time display which performs a time stamp — in the control method of a device, 
Detect the power generation state of a power generation part, output a power generation state 
detecting signal, and the operational mode of a time stamp part, The receiving process in which 
time information is received from the exterior with the predetermined cycle which made shift 
between the power-saving mode which suspends a time stamp, and the normal operation mode 
which performs a time stamp, and was beforehand defined at the time of the power-saving mode, 
When the current time information which is equivalent to the present time on the basis of the 
time information received by the receive section is updated and operational mode shifts to 
normal operation mode from the power-saving mode, a time stamp part is made to shift to the 
current time displaying condition which displays current time from a time stamp halt condition 
based on current time information. When it is detected based on a power generation state 
detecting signal that it is a non-power generation state, operational mode is made to shift to the 
power-saving mode from normal operation mode here. 

[0077]The cycle which receives time information in the power-saving mode is longer than the 
cycle which receives time information in normal operation mode. A receive section receives time 
information, when operational mode shifts to the power-saving mode from normal operation 
mode. When the state where it was detected further again when the power generation part was 
not generating electricity substantially based on the power generation state detecting signal 
continues more than predetermined time, suppose that it is in a non-power generation state. A 
time stamp part has an indicator for time stamps, the inside of the power-saving mode faces the 
drive of an indicator stopping and making it shift to said current time displaying condition, and 
said indicator is made to drive to the indicator directions position equivalent to current time. 
When making operational mode shift to the power-saving mode from normal operation mode 
furthermore, it faces making it shift to the power-saving mode, after standing by until the 
indicator for time stamps becomes the predetermined pointer position defined beforehand, and 
making it shift to a current time displaying condition, and controls on the basis of a 
predetermined pointer position. When the counted value corresponding to the pulse number of 
the pulse for a drive of the indicator for time stamps is outputted and operational mode shifts to 
the power-saving mode from normal operation mode further again, a counter value is memorized, 
and it faces making it shift to a current time displaying condition, and controls based on said 
counted value. 

[0078]The indicator directions position of said present time stamp indicator is detected, it faces 
making it shift to a current time displaying condition, and the indicator for time stamps is made 
to drive to the indicator directions position equivalent to current time on the basis of an 
indicator directions position. Furthermore based on the power generation voltage of a power 
generation part, a power generation state is detected. When the accumulation-of-electricity 
voltage which detected further again the accumulation-of-electricity voltage which the 
electricity storage part stored electricity, and was detected when operational mode was the 
power-saving mode is less than predetermined voltage, reception of time information is 
forbidden. Here, predetermined voltage is set as voltage required in order to complete reception 
of time information, moreover — being based on a power generation state — the time check 
concerned — it is detected whether a device is in a portable state. Generate electric power 
from external energy, store electricity electric power, and the supplied electric power performs a 
time stamp, a time check — detecting the portable state of a device, and it being made to shift 
between the power-saving mode which suspends a time stamp for the operational mode of a 
time stamp part, and the normal operation mode which performs said time stamp, and, From the 
outside, with a predetermined cycle, receive time information and current time information is 
updated one by one on the basis of the time corresponding to the received time information, 
When operational mode shifts to normal operation mode from the power-saving mode, it is made 
to shift to the current time displaying condition which displays current time from a time stamp 
halt condition based on current time information. And when it is detected that it is in the 
predetermined state where it does not carry, operational mode is made to shift to the power- 
saving mode from normal operation mode. 
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[0079][8] Below the mode of everything but this invention describes other modes of this 
invention. The power generation part in which other 1st mode of this invention generates electric 
power from external energy, The electricity storage part which stores electricity the electric 
power generated by said power generation part, and the time stamp part which performs a time 
stamp with the electric power supplied by said electricity storage part, The power generation 
state primary detecting element which detects the power generation state of said power 
generation part, and outputs a power generation state detecting signal, The mode transition part 
made to shift between the power-saving mode which suspends said time stamp for the 
operational mode of said time stamp part based on said power generation state detecting signal, 
and the normal operation mode which performs said time stamp, The receive section which 
receives time information with a predetermined cycle from the outside, and the current time 
counting part which updates current time information one by one on the basis of the time 
corresponding to said time information received by said receive section, The current time display 
transition part which makes said time stamp part shift to the current time displaying condition 
which displays current time from a time stamp halt condition based on said current time 
information when said operational mode shifts to said normal operation mode from said power- 
saving mode, a time check when a preparation and said mode transition part is detected [ that 
said power generation part is in a predetermined non-power generation state ] based on said 
power generation state detecting signal, wherein it makes said operational mode shift to said 
power-saving mode from said normal operation mode — it is a device. 

[0080]other 2nd mode of this invention — the time check of other modes of the above 1st — 
the time check whose cycle which receives said time information in said power-saving mode is 
characterized by a long time in a device rather than the cycle which receives said time 
information in said normal operation mode — it is a device. 

[0081]other 3rd mode of this invention — the time check of other modes of the above 1st — a 
time check when said operational mode shifts to said power-saving mode from said normal 
operation mode in a device, wherein said receive section receives said time information — it is a 
device. 

[0082]further — again — other 4th mode of this invention — the time check of other modes of 
the above 1st — said mode transition part in a device, the time check supposing that it is in said 
non-power generation state when the state where it was detected when said power generation 
part was not generating electricity substantially based on said power generation state detecting 
signal continues more than predetermined time — it is a device. 

[0083]other 5th mode of this invention — the time check of other modes of the above 1st — 
said time stamp part in a device, it has an indicator for time stamps — the time check 
characterized by what the inside of said power-saving mode suspends the drive of said indicator, 
you face said current time display transition part making it shift to said current time displaying 
condition, and is made to drive said indicator to the indicator directions position equivalent to 
current time — it is a device. 

[0084]further — other 6th mode of this invention — the time check of other modes of the above 
5th — said mode transition part in a device, When making said operational mode shift to said 
power-saving mode from said normal operation mode, the time check making it shift to the 
power-saving mode after standing by until the indicator for said time stamps becomes the 
predetermined pointer position defined beforehand, facing said current time display transition 
part making it shift to a current time displaying condition, and controlling on the basis of said 
predetermined pointer position — it is a device. 

[0085]further — again — other 7th mode of this invention — the time check of other modes of 
the above 5th — in a device — the time check concerned — a device, The zero-bight-needle- 
location counter section which outputs the counted value corresponding to the pulse number of 
the pulse for a drive of said indicator for time stamps, the time check having a nonvolatile 
memory part which memorizes said counter value, facing said current time display transition part 
making it shift to a current time displaying condition, and controlling based on said counted value 
when said operational mode shifts to said power-saving mode from said normal operation mode - 
- it is a device. 
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[0086]other 8th mode of this invention — the time check of other modes of the above 5th — 
said time stamp part in a device, it has an indicator for time stamps — the time check 
concerned — a device is provided with the indicator directions position detector which detects 
the indicator directions position of said present time stamp indicator, and said current time 
display transition part, the time check facing making it shift to said current time displaying 
condition, and making said indicator for time stamps drive to the indicator directions position 
equivalent to current time on the basis of said indicator directions position — it is a device. 
[0087]other 9th mode of this invention — the time check of either other modes of the above 1st 
thru/or other 8th mode — a time check, wherein said power generation part is provided with the 
solar cell which generates electric power from the light energy from the outside as said external 
energy in a device — it is a device. 

[0088]further — again — other 10th mode of this invention — the time check of either other 
modes of the above 1st thru/or other 8th mode — said power generation part in a device, the 
time check having a rotary bob and a rotor at least and generating electricity by said power 
generation part rotating said rotor by the circular movement of said rotary bob — it is a device. 
[0089]other 1 1th mode of this invention — the time check of either other modes of the above 
1st thru/or other 8th mode — a time check, wherein said power generation part is provided with 
the thermo-electric generating element which generates electric power from the thermal energy 
as said external energy in a device — it is a device. 

[0090]other 12th mode of this invention — the time check of either other modes of the above 
9th thru/or other 11th mode — a time check, wherein said power generation state primary 
detecting element detects a power generation state in a device based on the power generation 
voltage of said power generation part — it is a device. 

[0091]further — again — other 13th mode of this invention — the time check of either other 
modes of the above 9th thru/or other 1 1th mode — in a device, Have a voltage detector which 
detects the accumulation-of-electricity voltage which said electricity storage part stored 
electricity, and said receive section, the time check characterized by forbidding reception of said 
time information when said accumulation-of-electricity voltage detected by said voltage 
detector when said operational mode was said power-saving mode is less than the 
predetermined voltage defined beforehand — it is a device. 

[0092]other 14th mode of this invention — the time check of other modes of the above 13th — 
a time check, wherein said predetermined voltage is set as the voltage which said receive 
section needs in order to complete reception of said time information in a device — it is a 
device. 

[0093]other 15th mode of this invention — the time check of other modes of the above 9th, or 
other modes of the above 10th — being based on the power generation state of said power 
generation part in a device — the time check concerned — a time check provided with the 
portable primary detecting element which detects whether a device is in a portable state — it is 
a device. 

[0094]The power generation part in which other 16th mode of this invention generates electric 
power from external energy further again, The electricity storage part which stores electricity 
the electric power generated by said power generation part, and the time stamp part which 
performs a time stamp with the electric power supplied by said electricity storage part, said time 
check — the portable state of a device being detected and with the portable state detecting 
means which outputs a portable state detection signal. The mode transition part made to shift 
between the power-saving mode which suspends said time stamp for the operational mode of 
said time stamp part based on said portable state detection signal, and the normal operation 
mode which performs said time stamp, The receive section which receives time information with 
a predetermined cycle from the outside, and the current time counting part which updates 
current time information one by one on the basis of the time corresponding to said time 
information received by said receive section, The current time display transition part which 
makes said time stamp part shift to the current time displaying condition which displays current 
time from a time stamp halt condition based on said current time information when said 
operational mode shifts to said normal operation mode from said power-saving mode, Based on 
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said portable state detection signal, a preparation and said mode transition part, the time check 
concerned — the time check making said operational mode shift to said power-saving mode 
from said normal operation mode when it is detected that a device is in a predetermined portable 
state — it is a device. 

[0095]While other 1 7th mode of this invention has a power generation part which generates 
electric power by transforming external energy into electrical energy, the time check provided 
with the time display which performs a time stamp — in the control method of a device, The 
power generation state detection process which detects the power generation state of said 
power generation part, and outputs a power generation state detecting signal, The mode 
transition process made to shift based on said power generation state detecting signal between 
the power-saving mode which suspends said time stamp for the operational mode of said time 
stamp part, and the normal operation mode which performs said time stamp, The receiving 
process in which time information is received from the exterior with the predetermined cycle 
beforehand defined at the time of said power-saving mode, The current time count process in 
which the current time information which is equivalent to the present time on the basis of said 
time information received by said receive section is updated, When said operational mode shifts 
to said normal operation mode from said power-saving mode, based on said current time 
information, have a current time display transition process which makes said time stamp part 
shift to the current time displaying condition which displays current time from a time stamp halt 
condition, and said mode transition process, the time check making said operational mode shift 
to said power-saving mode from said normal operation mode when it is detected based on said 
power generation state detecting signal that it is a non-power generation state — it is the 
control method of a device. 
[0096] 

[Effect of the Invention] Since according to this invention time information is received and 
current time information is updated in the power-saving mode which has suspended the current 
time display as mentioned above, The processing for the current time display at the time of 
shifting to the normal operation mode which performs a current time display from the power- 
saving mode can be simplified, and it enables a user to get to know quick more exact current 
time. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] a time check — it is a figure showing the outline composition of a device. 
[Drawing 2]I t is a block diagram showing the outline composition of a control section. 
[Drawing 3] It is a flow chart which shows the example of operation in a 1 st embodiment. 
[Drawing 4] It is a block diagram showing the composition of a receiving circuit. 
[Drawing 5] It is a block diagram showing the composition of a power generation detector circuit. 
[Drawing 6] It is a figure showing the example of composition of the zero-bight-needle-location 
sensing element in a 2nd embodiment. 

[Drawing 7] It is a flow chart which shows the example of operation in a 2nd embodiment. 
[Drawing 8] It is a block diagram showing the modification of a power generation detector circuit. 
[Drawing 9]It is a figure showing the time code format of a long wave standard wave signal. 
[Drawing 10] It is a figure explaining the kind of signal of a long wave standard wave signal. 
[Drawing 1 1]t he time check kicked a 3rd embodiment — it is a figure showing the outline 
composition of a device. 

[Drawing 12] It is a figure showing the outline composition of the power generation detector 
circuit of a 3rd embodiment. 

[Drawing 13]t he time check kicked a 4th embodiment — it is a figure showing the outline 
composition of a device. 

[Drawing 14] lt is a block diagram showing the outline composition of the control section of a 5th 
embodiment. 

[Drawing 15]t he time check provided with the portable detector circuit which is a modification — 

it is a block diagram showing a device. 

[Description of Notations] 

1 .... a time check — a device, 

E .... Movement mechanism (time stamp means), 

23 .... Control circuit (current time returning means), 

25 .... Receiving circuit (reception means), 

26 .... Antenna (reception means), 

40 .... Power plant (power generation means), 
43 .... Rotor for power generation (rotor), 
45 .... Rotary bob, 

48 .... High capacity secondary power supply (power storage means), 
55 .... Second pointer, 

76 .... Minute hand, 

77 .... Hour hand, 

82 .... Second position counter (zero-bight-needle-location counter means), 
86 .... Time position counter (zero-bight-needle-location counter means), 
88 .... Portable detector circuit (portable state detecting means), 

91 .... Power generation detector circuit (portable state detecting means), 

92 .... Charge-voltages detector circuit (voltage detection means), 
96 .... Mode control circuit (mode transition means), 



http://ww4.ipdl.inpit.go^ 4/13/2009 



JP,2002-214367,A [DESCRIPTION OF DRAWINGS] 



Page 2 of 2 



98 .... Second time counter (current time counting means), 

99 .... Time time counter (current time counting means). 



[Translation done.] 
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h . i^t. iS#^E- F ^ftt- FA^H^e- F t-TO 
HMfe«tt^3 0Sfc:«l&^-«. *LT. mrnvvvxco 

m&mr t^mza . mm^ vuxmmconmv wx 
mn*mm®%, 3 0 h Misitx 3 0 s tctmfr*-* . 
[0031] c 1 . 2 ] mimtmmnwsft 

mz. 03^$^l!jf^7n-^-F*#^LT. 

* 1 mtffim&mftz^ ^x . 

■ mm=E- F<9|M£ 

• a^^e— F^>^«ff»^ — F^co^tf^fis X tfffim^- 



1(7) 002-214367 (P2002-? fit 



[0032] [1. 2. 1] m*=E- KWlff 

Sfa^fdBr*-* (xf^rs l ) . ^c7)*i^cij^T 

i ; n o ) „ %xmmi&9 i a. mm^WA oc?>$m 

7S2) t X^-yrS2c0fWtfeV^T. f§m^ffiHI& 
9 1 »«SK4 0**HWfiB"C*« 4:«BfS 

iVtzM^Zli (Xf77S2 ; Yes) , Xf77Sl 

3S*B#^i<7)^S:^L Uf77S15), SV'Mii 
[0033] [1. 2. 2] «j^E-K*»6««^-H 

'C*£fc ! W»S*lJfc*£'fcl± (Xf77S2 ; No) . 

KMM!iit9 6ti. ^msmmK8 a iz 4 -> 
fe^mwsmizmm't&mzmz-x v * s 3W5*»* ww 

■f£ (Xf77S4) . 

[00 34] Xx'yrS4^ffJKf^t5V^T. FfflW 

[ijs§9 6tcj;-5"c. mmmmmmm s a \z 4 g # * 
^nmmizmm^&mzm±x^^tmmzfLfzim& 

(CJ4 (Xf77S4 ; No) s W^f77S2};f 

ffl«9 6tiot, §ffMl«NiH«ilB8 4 t= J; K) * 
^yhZiix^&ftyymiiK J-tbfetb^tifzmfeco 

$mmmmzm%-t&mt:mz.x^& t mmztitcM& 

IZii (AT77S4 ;Yes), ^-F$W0ff£9 6 
14. KlfFE- F Fj&^JPTE- Hfc^tf-TS 
i: fc fc. IBttffiffflilR 2 4 izM LX > IWFe- F #tt 

[HS& 2 4 {4 . H**HsHfc& i» ^ 8 6 j3 4 tmWSA V > 

^S2<7)^yhm s . mta. "12^00^00 
w £^$mmiznjfeLfc%v>>hMiz%&£x-MM 
zmftZitz (xf77S6) . mmw®»24ii. 

y vmK " 1 2 b#o 0*0 o#" £^-r#Hi»c*ris 

L£#?yhfitT&&^S^£ffl$nr& (Xf77S 



7) . 

[0035] Xf77S 7<0¥fl»t=tJV^T. «fMx~^ 
fia^ 1 7^^8 2^'7^hfii#\ "12Bf 0 0^0 0 

Sr^-m mmizn js5 lt i ^ v mi v y f mxfo %> t 
mazttizMfetzii (xf77S7 ; no) , amzx 

f 77S6 \ZWftth . — *\ Xf77S7 COWttff tCtJ 
tvc» B*#J^-*ffl#IIIIK9 3te«I:oT. ^fiS^^ 

8 e&zimQMx^y? s 2<Mj*7y hm&. 

" 1 2B#0 0^0 0#" ^^-ftfffig^fSL^^y 
htf-C*)-!. tfHifrSti^^t (XT77S7 ; Ye 
s) . »#^-H*^*^-F«.«t^^„ BSfcffl 
•t-^IW«IhI»9 3(4. «p3d-r-^<03«i^HSfi^-*BS 
ISTCfcS^^SJRIBff S (Xf77S8) . Xfy7 
S8<o¥«Bffc:tsv^r, ^Mx-^*fJffllIlIIS9 3K4-3 

tltz^iZli (Xf77S8 ;No), MS^X-r^T 
S 1 2*CBftfT*. 

[0036] — ^T. Xf77S8 COfiJffiT^fe V . B§^iJ 
x-^$lJfflIllIS& 9 3 fc 4 -7 T . ^f3S'r-^<oafi&ff o 
^mmX'h&t¥>M$tltz%&(,Z (Xf77S8 ; Y 
e s ) , XMMEM.mmK9 2{4. ^XxA|g»mffiV 
s s tm\7-?<D9tmZIE®lz^T^Z>Zt^mb 
ZZTmnEVLbZUMLX. i/XxA|g|W£EV s 
s «lf- ^ co^m Sr JEmt^T-r tofifS*T 
K«EEVLS' mtX V ^&3&*5*»* WBrf § ( >y 7S 
9) . Xx«xTS9£OWWrtt5^T. ?E««ff^aillIi?& 
9 2 IZX -5 1. ^-Xx^lEiljmE V s s immrr—9<?> 

jEmz^T-r t toBK&TBiwE vl* je* 

0) . «i^f77Sl2Wfift5. -Sr. XT7 
TS9^JHrfc:*>vvc. *WJEE«liBllI»9 2fc4^> 
T. ^X-rASH»«JEVss3m3l9'r-^Wgfi*iE» 

BrS*lfe*&(= Uf77S9;Yes), ^«ES&2 

5«4. ry^2^^x^m : f-^^mth>k. 
uz^ mi7 t -?fflmMB&9 3iz&fM7 : -?zmmt& 

(Xf77S 10). Haf-^*5SLfcl^If-f 
0IfflIlHlfiS9 3{4. Sit L)t^if- ^ . 

M#*?y? 9 8i34y i '^B#^>7>'^ 9 9co%Tyy? 

MI»»t^7 h-TS (Xf77S 11). JJC(C S 

36*ttaiig»9 1{4. ^«^B4 0C0^«M*^tilL. 
^mWWC^^^^SrfJBf-rS (Xr--y?°S 12). 
[0037] Spm^e— FT14XT- 7 7S 1 2 OWiftfc 

^t. $mmm®&9 nzx^x. ntti4o#M 

«K»T-»*t¥«BfS#l«3t«> (Xf77S 1 2 ; N 
o) . X^«yyS8fc*88£:gSff*-S. -5"LT. JSITH 
«tLT. ««*-F«t»l4. B#Mx-^O^m^f3< 

# lerafc^ft t . mn"r-?<7>&mzjEmz5gT-t&tz 
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SlZli. mf&m&ft^ (Xf'/7S 1 0) „ Bt^^ 
(Xf-y/Sl 1 ) *tr3i:^3«i3B£itfeR 

[0 0 38] [1. 2. 3] AWE— P 

y/S12;Yes). £*Uc«fc 0. B£Mt-*IW»I3 

Sri3M-T§ (X-f-zTS 13). ^^E-H^^tftt 
f^^flt«fcaji^*fc % #^»>y^laJS&9 4{i. SMS 
g^^y^8 2£fflVvt«BWBHWIIItt2 4tpttfMUm 

t T . ^— Sc^ffiHI8&8 5 (4 . ^ffllfcjr * y * 8 2 cr># 

iyybMk mmn ^y^9s<^Atrybm.b w—m. l 
tz t # t= . m& k> > vuxcommirw±t ft tzubcommm 

L . in*tWHWa» 3 o s (cftfc-rft ; k (c 
TS1 3ioj:VSl4) . 

[0039] — ^->y^0Sg9 514. B##fi« 

^^86 vmngMiiB 2 4 frt>mtmm® 

•e lt . Bffr- wtmrnrnzs 1 « , ns4Haab& »> >- * s 
6&#vyhmtmmM*r i 7>?9 9nj!j*7>bmk 

*M8c Lfz b # fc. 0 ^VPXcoiim Srffih-T ft fc*> 
<0M«^ **JS t . <I B#£»0i& 3 0HMCft 

£2: ft (Xfv/S 1 3*3J;^S 14) . <r<7)J: 
3 SriS^E- H^^Bffr»#tt. tW* ft I >{4B£fr#tO 
<b"% h frhWsbX t> <fc ^ U HBSfc3&sbTi>.J:v*. -f-L 

mmm*m^^&m?i&:-b'*j&ffLK:m*. mm 

15). 

[oo4o] 1 1 . 3 ] mimwmcomm 
[ i . 3. i ] mi$mm 

ff^-&IKfc:#ffiBI*« "12B#0 0^0 0#" SffiUft?- 

*-cas«-^«a«s-fr. #teg# " 1 2u#o o#o ow 

ohfiflTS- "12Bf 0 0*0 0r fcttJfrrft&gKRBft 

#wi2r<, m^mmxh^xhx^. wt&iz, m& 
mL^Lx^&&imbwmA*7y?82i$£.xfmi- 
®.m#vy?8 6co#*7ybmbt>m&ztix^x . # 

tiflfefr ^ y* 8 2 ts i t^^fiflE^ *r y 9 8 6 *7 y 

bM£3Zm~t& Z b &£r>xmiX&jE L<-fe'y b£fl 
&cr>Tfotllf "1 2B#0 0^0 0#" 1iZXBth&&$& 



[0041] [1. 3. 2] 

£tz. J^L^IHWM^V^U, glS^E- K*» 
£>«5«^- KfcBWftlRfc. "1 2B#00# 

o o#- ^mL^-ttxmmmmvx^^m^-v 

- nzmf-tzmz. w^mwrn^zn^-tmim. 
%^y?&2&£xJ : nft$iMA*7y?&6cr>&i)-f7y? 
m&^mm&x^vmizm&Lxfr&vsm^- vizmf 

ztuzir y vm&mmz Lxm.mmvk'wmmip 

tim&rtiimtzfiim~f$>mLWXrvy* 8 2t5xx/m^& 
WA^y? se<r>&*}Vy?m.ttwmLX : £VW>ss 
iztt LTisn Lxa< <7)x\ -rctaitsr^ih-r-s. Z b 
#"e£ 4 . -c. * i mm&mnx ? iztt®m& " 1 
2B#oo^oo#" *i&L^*-ca«-*«»rftifiJSi 

ft. 

[0042] [i. 4] mimmmmcoM 

Wf- 9 S- B^-B^M^ ? > ^ 9 9 i t/^BfM^ >»- ^ 
9 8<5D^^yKM(C-fe y hLTV^ft/^, fitS^E— K* 5 

^£fi*-ti:ft i fc A^TIgi: ^ft . 

[0043] [2] m2mmmm 

{4. wm.^-bfr^^-bizwff~$-&mzz. vim 
%mmm*£ft a ^ < rn^otf &m*mm-t& tz#xn 
wmzmite^<7>mmmvh ft . 

[0 044] [2. l]^2Hifi»SO^ 

ii 6 a. m 2 mtmrnizm h wfmmmcomimm^mif 
^tifzimsmmm^commm^^Lfzmx-h ft . * 

-r<-tft^tc &#it. Effect vB^t^ i mmm 

'f-Ku^mtiizm^^^m^x . mits^xm2^ 
zii&m i mffiBMiz&zmmw 1 1 raaws»iss*t 

bivt3m.<vm5Mm> - yT^MZtitzMftfaz* 
-ivm^mx-nm-th zbizz.*) wbmm.<&m*fi 
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Fj&»& W&- HtsWffit^:, ^tf 

[0045] [2. 21 'mzmm&mnmft 

HC»fff #tfi»5 s " 1 2B*0 0#0 0W £ 

»L5j^*^aItt£raM!LT FlzWft LX 

Hfc. F#>£>gl*^&- F^flU 3SB# 

U^*ff aiRC Itfig^ "1 2B#0 0#0 0g>" * 

mi±5*^ 7 K H K i r> T^ffi SJlfcflfiHK t X 

— - f lt N & 2 mmm<vmmz~>\, ^x s 
mimmmtmm^ 

tzMrxmtt-z . 

[0 04 6] [2. 2. 1 ] FOi&ff 
i-T. B**Jf f -^M»lHl»9 314. ^-Kffl#@R9 6 
fc&^T^£i£5g§*xTV^iM^- KtffflTOE- FT" 

fcWCH;,. Iftf^E— HT*«WC (Xfy 

7S21 ; N o ) . &W*ffl{IIft9 1 «, f£«§HB4 0 

(XT77S2 2) „ Xf77S2 2COfiJif{Ci5V^T. 
f8WftifJIH»9 lti^T, »*^H4 03&*5SBttJ»r 
**fc¥flK$*Ufc*£*:W: (Xf77S2 2 ; Ye 
s) , Xf77S34{;j»^T«. ^LT. 

S34K S«l^^f77S2 2{;fffLt, 

[0047] [2. 2. 2] K*»6*WE— F 

^.OfMTB**3 4 OTrE- F B#OKl# 

KfctSWTtt. Xr->yrS2 2i3j;^'X7 i >yr 
S 3 4 <9*!ig#*£>3 J£§ilT*i 0 . 3t^&- Pft>6tt* 

Lfc*^"?**, flgot. Xf77S 2 2tf>¥fl»rfcfc^ 
X. fS*&ffi®S£9 llciot. ?&«§gS4 0*^l3&tt 
«»T , &&fcf«IBfS*Ut«^-t=« (Xf77S2 2 ; N 
o) , #3&*l*IMfHH!l®B&8 4Ji. ^SMBSfiB**'^ 

3) . mz. ^-pw»hjb9 6«. »%mrnni 



R8 4tcJ;-5-C^'7>FStLTV^^'>yFfi* i \ ^46 

^n^m^co^m^icffl a-rs ntx 

ir&ipt:mftt& (XT77S 24) „ Xf 7/S 2 4 

Of 'JWftcis v^Ts F0JWB8& 9 6(;J:oT, imw, 

mmmmm8 4izj: *)*rv>hztix^&#*7>hm 

i.TV^V^i:WK)f$iX^«^{i (XT77S2 4 ; N 
[0048]-*, X-f«y7°S2 4(7)¥!l»ftC^^T, ^ 

-mmmmeizx^x. imrnsmmmmaiiz 
mz<&m'W%mi l zm%'tz>mzMz-x^& tmmti 

Uf77S24;Yes), UMMnilK 
2 4(4. ftfft-FS^vt-F^SW^-HtSBfff 
-thhhh ^Jt-^§WHIS&9 3 fc*t LT . Wff 

mmtz (xf77s 2 5 ) . d^iatc. ssm^-F 

" 1 2B#0 0^-0 0#" *»t^-*T3»f*ill«H-* 
^s&ftfi: < =5r 0 . iffx^;^- s- «t 0 tffM-T £ t ^ - 
Jfcfc, B*Mx-^fiIPIl]fi#9 3{4, Sif-^ 

TS26) . Xf77S2 60flBfti3V>T . ^fMx- 

^IBT«*^i:WBfSiTJfe*&fcUi (Xf77S26; 
No) , «H^f77S3 0CffftS. 
[0049]-*. Xf77S2 6<OWBftC*5V^. ■* 
^Ix-^MfflnafiS 9 3 lz J: -5 l^fMx-^O^iSrBH 

%rt&mmx*fo& tmm^tLt^^z (^f77S2 

6 ; Ye s ) , ^««J±^ffi0«&9 2 {4, yXfAii 

mjEv sst ?<?)&m*iEmz5ETi-& £ t ^ 
^rtg^^r-g. Tmm&vik ztiMLx. ^^^mmm 

JEV s s ^Bt^iJ^- 9 cO^fiS-IEig^T-r -& 7ti6fc^ 

77S2 7 ) . Xf 77S2 7 <50 Wiff{-i5^T . 
SE^ffiUllS 9 2 j; o T . i/^J±m«M& V s s **B$ 

m^-^^m^sm^-j^-h tzwz£m%-rmm& 

VL*m£X^%^bmiZtitii%£?lzte (Xf77S 
2 7 ; No ) s Ml^f^rS 3 OfcSBfff-T*. - 
*s Xf77S27 CDWmiZ&^X . 3t*«JE^ffiHIiS 

9 2i l zx-ox. isX7-A.mmnj±v s s ^^tjx— 

Sfl^iESfc^Tt-S fcft(Cjfi«5S:Tl»«EEVL&jBi. 
•C^&fcWWStUtW^fc (Xf 77S2 7 ; Ye 
s ) . SfiHI»2 5{4. 7yft2 6&^LTB§M7 i '- 
^ SrSm-t-S fchtt. tif- ^<W»I1I» 9 3 ma 
x-^^iUm^-S. (Xf77S2 8) . HSiO-r-^fcS 
«LJtB^r-^W»IiIK9 3(4. SML^Wf^lT-^ 
tcai-^ v . #u#M^ 9 8*54; tffifttmtr *? > 

7 9 9cr>$iyy?mzm&mmiz-tvh^-& (xr-^r 
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S29)„ ?mmtil®®9 Hi, |gtt§tB4 Oct) 

[00 50] MTOE — F TiiXx 77S 3 OcOPMfcfe 

«WC*>5fc¥!l»r$*i.*Jfctf> Uf»rs30 ; N 
o) s Xf77'S2 6d!H*8Wfi. -€-LT. 

-tr>yF (XT7/S29) *SS*«fc:ff-3-C^^E-H 
[00 5 1] [2. 2. 3] JWE— Kj&»4>f6iSt— P 

»«^K4 0*^W^T*-g»i:Wilf§ii-S. (X^r 
77S 30;Yes). iitfcj: 0. B#»r-*iW*f0 
»9 3li. WE- F*^f§I^E- FM^T^-l.iW 

mmmmmm^KHii, %ti?tmM5 2' , -#*7 

JftL^^VbttSr ? > * 8 2 £ ± tXHt^-ffig 

#>7>^8 6tC-fe-y Vth 3 1)., 

[0052] £*U:J: ot, 3gB#«SW#£lJ&-tS 

KfOitfia i: B^{4B^ ? y * 8 6 H «fc tmOLWX *7 > 

?8 2<?>*rv>hmktfttssm?$>tLi>. -eLr. sis 

#*7VN *7 ^ * 9 8 *} J: tfl^»»^ ? 

imm.tm&.mi^m^-t^xo^h. mz, m\a 

2) . ^M^»^^**W=UiBg-r^i: s 

g§2 4 frio®mmms&3 o s (cflBftSfi^awwo* 

S^fF"*-*. -f-LT. »-HSfcttfflllI»8 5tt. «WS 

tfttfcfc* (Xf'/7-S3 2feJ:t;S3 3) . 
[0053] — B#^^y^HIji§9 5{i. B##<£« 

# 9 8 6 trffl v ^xmmm®$& 2 4 frt>m$mw 

S3 0HMlZimZil2>m&*);Vl<A$:#V>b~r&. 



mmm^*%M l , z.ti*mtwmm& 3 0 hmc« 
s&ir-s c: t <<z£->x ^ftmm^miznmt h %&mm. 

k*£h (^T-«/7-S3 2t5i^S33) . 3ri3. Z^>X 

39<^g**taw-* (xf7rs34) . 
[0054] [ 2 . 3 ] m2mm&mco2mm 

y*r- t txmmmmm^K s . 
ttifbivfcx&B&i ■ immzmmLxftf&ztitmm 

[0055] [2. 4im2mf>mm<7)%}%; 
M±<?>mmn£5iz*m2miimmt l zj:titf. %&n*=- 

Mf-^^WS*7>'^ 8 6 &XWtiLWA*7>? 
82&>*)*7yhmz*: vhLX^htzisb. fSf«*-Hj&> 

=5r<TtiELV ^M«JE'J§£ i i: *^Ttg t ^r-& „ t 

tz. wn^-vfrtim^-vizmr-t&miz. mm 

fKHWotMS ii/£#HWt=#f jw- ^ ^ *? y v ffl 
>7 y ^ 8 2 tj j: im^Haflt* 7y^8 6fc-fe 
^'yhzttfzxvyhmzxmizLxmmm^ 

^/^- i 0 JWSW ZZb &X i ^» . 
[00 56] [3] $3£t&BJR 

^comtmmx$)h. mi uz^mummcommm 

fflWBrK^***^ . tf^BJi. «P^ffill2 1 . 

mmm2 3 s sft®iS2 5 s »iijm#3 0 . mmit 
sf — f 4 1 s «b *r<?:«}!g 4 8. y s >y ^ 0» 8 
1 s ±»«j&8 9fc itfs«ttajig»9 1 " *«i-c» 

(4*fc*l»*x*/l^f-) S:»tT. 3fiflEE 
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[0057] J»cHl 2(Cj*-Hg«fftffll9gfr9 1 " OJ8E 

s«^rc? -y tmzmm lx wmmm®^ 9 1 - <r>mw 

SSP{4. mxmz "H" i"<^i:$rS. £*tf=J;»M>' 
1 1 0(Offi^fl-g-(4raX«^ "L" VKJUttt 

1 mrn&mh s v *t ass 2 mmm tm%K>. wm&vm 
x^i 1 1 ^>^mx% h tmmmmmz^x . 

y*Jx? ill &jn,XJtm*Z.<XXM4 SiffiMZti 
&Zbb%&» 

y^MThtmmmm^m^ii^x , mdsmtmMi 1 

2 (mmz&^xm&mvikcomK&Ttimfc^yj'su 

3izX "J*ajS*ife«^fc:tts ±B»l8 9t 

9(o«ta^^LT5i«^fi : x-s.^c«. x*)mmiz 
¥&mttnzmm lx. j.— tor a»3r*- h» 

[4] m4mmmm 

[0059] ~»35aBK«ii, SM«Afc 

zm^tzm&nmM&mxfo^fz* ztitzm,. *^4 
§ ^wmm^m^tzm^cnmmmmxh s . -r^^ % . 

mzmm-t&im&cowmmxfo * . 
[0060] [4. i]ig4 mtmmcoT-t-vrnT-m 

tf-i o b«4. ia^tf0fflL"r?6«*ff dSftaiwii o 
#f-*«aw-43t«>«ojaHf^r7^ 1 o 2 t „ y—z. 101 

fc#**oT*«^*iD»W--B 1 0 3 fc . 

x 1 0 1 bn7? 1 0 3 fc<9H<o»^mitr4>fctf> 

<o®r#&gB$f 1 04t, my? 1 o 3 wa^fiatsfifcjR 
s^i 0 i«K*p<fia»u 0 1 aco 



1 0 3«<oaKi: ^— x 101 fiicoiaaEt ohtc 

»j£$*rtV*S. -tLTs iHillOOAd f&©c7) 
#J±EJ8g4 0A£tf-LT. ^§la>f>t3 0ACi 

1 0 B £3-—ifi)mm-t& t . 1 0 3 fctf 

jsii 100 A<7)my ?m<nTgMtf±.%-~?& ztt* 

h. flfcSr. SWIMS l OOAO^-xfflfcofiKtt. £fc£ 
1 0 5SV^ 1 0 l fctf LT:*£W»fc:;RS»3 

*u msmm 100 a«i/? 1 0 3 wco&Kfc * 

1 0 1 fflytO^JKi: tfOra-CI^Jie^^ L . JKfg«Sl 0 

ACDimMmmmztix . wbweevddi*: lt^s 

IRdlWSl 0 0Acr)5l««JE{i:. ii^fll^BtJi, 0. 4 

cv] -o. 5 [v] mmx-fch, m'm^mi^mm 
i . 4 [v] ~3 [v] mm.xhhcox\ mm 

mJEESr#£EHIS&4 0 AX3i§frt> 8fgcO#J±SrffoT^ 

ayf>"t3 OA t,zwmt& coxh o 
[0061] [4. 2im4nm&m<7)$m 

WE&£s&*h9ti£mf&4 o A*m>®m>mMt lx 

{4. ^w^&x^0(vy~n7'?A.mmj±mE.m$&bLx 
i>mmtzz Ltztf^x. mm&nmM* 
<mb^&m&m?&?h%&x'fo^xi>. mm& 
<mLx. ®&mmz'hz<-f&zb^mb%:K>. u 

[0062] [5] msmtmm 
[5.1] m5mmm<7)ffif& 
ixrizmmzmn L^ifi^mmcm^mmmmz^ 

XWmth . Hi 4{4. ^5 UNillcffi ItB^K^ 
iWgpC i:-e^ffl«^Mtiro-y^|lT-feS. Ill 

1 4 v , W2b mmnmttizim-tott^zitt 

iz^^xn s Ti-v?mmi%-&iz-o\< ^xmm Ltzt>K 
#m 5 mmmma^m^'f < =j?}vmnzmm vtzm 

Ki6®iffliiiifi2 4A. n«ttffiigB9 1. 5tmmj±^ai 
niK9 2 . ^e— mm®$&9 6 js iimmf-fmrn® 
9 3*ffix-xm8.ztix^&. mmmmm2 4Ai^ 

B$M*tV>'?2 4B*ffi£X^&, ZCDmW7>l?2 

1 2 i£m??^s$M&*r i 7yh-f&. 

[00 6 3] i<IT\ f^71/-^ 1 2 114. JB&af -f 
S1EL (Electroluminescence) f-fW 
W , LED (light Emitting Diode) f^X7W^ 
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^-Hfc*jv»-Cli, «>S8H»@I»3 0D« X t-FWW 

mis 9 6 1 i o »f^K»fc . wsmmm® 2 4 a 

{4. ^7I/Xitrj£|Il££2 20ffi;fj£^tT. B^M*^? 

ttz, Wsk^-bfr^mn^-bizwrt-t&miz 

{4. ^5SttlslK3 0 DJ4. *-FJM»l3B&9 6fc«fc 0 
#«rf£R«fc§*i.S. iW:fft\ f^7H 12 1 

- f azmtth RKtt. *— fw»iii» 9 6 fMwurrc 

[ 0 0 6 4 ] * LT. BSjBf-^WWg»9 6i4. 5»1 

^zttzt- vmmmR9 e (±. mmmm$&3 odi 

jvx&jms&zms&iZ&nx . vmxvy? 2 4B 
izxk) m&mmw* > f ^mm-r h . * t -dtsii 

W3 0D(1 24 BCO^^y 

^tf'U7H 1 2 lt=i5^TB##M^*H^-r5^ 

[0 0 6 5] [5. 2]®51JWM* 

- bij^m^^- btzWif-t&mzimm'r-fz^m 
tx „ mhiziEL^m&mmm^^nhit^ <r t &*rm 

[0066] [ 6 ] mm 

^m^ffiHIS§9 1 ttfiffiLT^***. H8tSj*3;h.*» 
««lffiig»9 1' SrffifflLTt ^m^ajnigS9 
1' WSaMCout, H8^#B§LTMBj-r^,„ H 

8t^-r^«^aj[iis&9 1 ■ it. m&m-<mM4 so 
yjxffltmm&mmmvd dk&mizmmztLfzyj 

^—b29t. by>i?X?36ab. b7>=J^73 
6a«KW yfSrflfWSSB I £ QfrMcDfiirFlzmWi £ tl 

x\>^3>?yy-3 8k. n yfyf 3 8 t=MJ(fc:SSR 

S^xTUTr7yx>-9-3 8fiO«W*iS«f-&3tAt:ffl^ 
t>tl%>y)V-y*7>mfii3 9 at, F^:x:x.X^3 6 a?) 
F W >*F*»A*t=SSR$*LTV^>f W*-* 7 8 

7 9#><Mfj£$;fvcvvg,. zxyfy^r 3 str^y 
SK3 9 aco-^rcoffi^^«ffi«fi«umJ±Vs s*«9flnr 



[0067]*^ *W F 3 903&b 0 fcffiK^ffl 

*«iiu\ uui^awttetswc . %c»B4ot3B« 
tcwux^wat^atfts £ i: fc <t 0 . r-r f 3 9 

mVfWb?y t JX?3 6a0)L%^m9J±Vtii£K) 

i>*%<&&kb7y i Jx?3 6atf*y-?&. *<nm 
ziy?yy-3 8<7)m z Frmzmm i 3&kL. >r y*-? 1 

S^nX-fttf "H" U*JWZ-%:&cr>X\ Ay f^— 919 

frhmh*ixh#x6cmft& "h" i^n=$rs. - 

h5>y^^3 6 aj&M-^Ut^ifcSr&tfrC. 3Vf 
y-tf 3 8C0^f**T^^yffifiL3 9 at J: r>XffiM,£ 

ti&cox\ ^yfy^-3 8co^T^mm)m^L. *y 

^r^» d<rt\ ^ft^ffiHIK9 1 ' {4. 5I*^S4 0^ 

z&zt vnmx-h o . sw»^?^«i!S4 s <o?t»x* 

[0 0 68] [6. 2] m23£&m 
l*«i.TV^^ HI 5fc^-TJ;dfc. 

9 i<DKhK)izimmiii®$&8 8*ffiz.xi>£\\ mm 
mm®® 8 8ii tn^i«w»i»«!B*«Ka-f h z t x 
mm*- b^mmmft*- kw- nwi *tfd . «i 

X.{4". a3«7n-fY-hfli. Xf 77S 2(Ci5V> 

»^ffi@s&8 s {z^^xmtn^tLfzm^zx k>m 
8^ffli.jf, 8 9izxz>3&mt com^^iz 

t®«^- f izmi-t ht\^o 3- — y — t/z t -oximm. 
mt-b&mmmx%&. mmkmm^8 8 

mtyv. mmiw<7)ffimmz& w&m&mmn&t tz 
itmmmmmmmcomt^mtn^-hmmmm.. smmt 

%b"Ti>£^. ttz, mm±¥'4*-b4 i{4. mm 
MZ.&MM4 8 *»io3t««SfcWaSSe LT 3 i i: *K 

{4. 8H»«ffi{c«J: 0^f« ; i ; «ffi*^ffiS^*^{4. ffi 

[0 0 69] [6. 3] m3$g&M 

F^'*^^- F*^fffitt^- Kt^ffTSIK 
±15SfI»^^fi : -5T*^lff« ; e-F^mf-r-l»J: 
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[0 0 7 0] [6. 4] WS4$8&ffl 

[0071] [6. 5] ms$sm 

[0 0 7 2] [6. 6] m63ZBM 

tfz. t&Lfz&mm&miz&^xte. mmm*-* 

k LX „ l$fl-#H3J:tf»#f-* W&8rcS»&3 
Bf^-^e - * tj J; Wt - * Sr ffl i vt v ^ j&t s B#^-^#t §• 
£Tig»§-ti:£ 1 ocO^KSJ^-^T^oT t> ± V> 

* o -c «> i v * u mm x if attm^cDikx fim&m* 

T$>~oXi>£\i\ 

[0073] [6. 7] mimm 

ttz. _b# Lfc&mummizti v vt « , mmmm^ms 

Lx^&Mmmm%i*&m-t&T>"r-hk txy*? 

^FM^mmM (76MHzKl 0 8MHz) £S 
<t$-S*#fc:tt. ^-77^*1.^(17x7^ FT 

yTi-£m^xi>£^L. GPsmMfr z><mmnm& 
au^sts (i. 5 ghz) z&rni-zmartz 

#\ liJ^liiSftftitGPSIf, FLEX — TD 
M^^-^ff, FM^M9\ CDMAMWf 

[0074] [6. 8] mssatm 

ttz. iMLtzz-mffiMMizteuxiz, mmmmmm9 

1 ttZffiiL L>titz zi yfy^- 3 8««^f2rSc«-r§fci«6 

[0075] [6. 9] m9$s&m 

tfz. JMLti&mffiMMiz&^xiz. mmmmzms. 

LX v \ « JS»E«fflS*a«c*r?v ">T . B*##<DB#3[fJi!l^£ 



[0076] [ 7 ] HH0IOTtefc{t£IIWrarSt 

a mmmmm^mttzmmmmcmm^mizis^ 
x, %mm.<r>%mmitm&L. $mamm&m^zft 

are*- f t mnwiizff o mmm^~ f t <m&& 

mx^m^mmmm^m^-^immt . xtrnt 
x *)5tmztifzmmmm$:Mmk Lxm&nvm&Rm 
-tz>mmmmmzw.ML. mm*- F#*®re*- k*^ 

zfetzam*:- FzmmwE*:- K^fettt- nt^ 

[0077]ifc, S5«^-FCt5^-c#^i«fg^Sfi 

mimfci=-Ftfzm->xmmmz&mT 
stt-f^*- M^iiit- k \,zwn-th mzmmm: 

F^^sErft^e- FizwffZit&mz, mmm* 
mcomm^sbfeih t> tu-zmm.<7>m^&.mz^ ± x-w 
MLxfr^mn^- Hfc^ff m&mmw^vmiz 
Wn^h izm l . m&commwzmmtz Lxmmz 

/Uxmzttm-t&fryhmZiiinL. i6^-H^i 
[0078] ifc. 3Sft^BtflEB#M^^itOj§#t^ 

mmzwnztifcwnn&zmiiiL. m^-^mm 
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m^comma, &tm«0&m*&7-i- 
^*;^-frt>mjj *f&£ L*a u mmztitz 

1WE —Hi: Mffif^M^fr a ffl^tbf^^- F t com 
[0079] [ 8 ] *^BJc7)ffiO«« 

m^zft? jUfMBfpt- f fc nmxtm *- fs 

FSJi: » iwIBi&fi^E- F^MfE®?*^- 

mmzm^-t %> m&mmm^ymizwft § m$mm 
fc* h i fc **«tnj § *ut*&fc!9iBiWFE- f ^wfiea 

[0080] 4^. *^«9l&2<0ffi^JH«tt, 

i offlKomw^tn^iartctj v , mm***- f t& 
^zts^xmtmmmm^m^hmmx zt 

[0081] § *fKHtf3ffi3<Offi<DJHaBi. ±12 

fBiwt^- K#twesfi*iWFe- f^a, tuietsm^- f 
izmf^&mizmnmmmmz%m-?& z 1 zmtt-t 

[0082] zt>iztfc^ *wM<om4 <m<mmt. 
±im i omcommcomsmuiz&^x . mz-z- m 



mat . mmftmmm&m-^izm^ *xmmm$w 
mmmzzmzn-z- x^^t m&ziztzVimm&co 
vmpxtmrn Ltz^t.zmmwmmizjb &t-t&z 
t svmt -tmwmx'hz . 
[0 08 3] *micom5co&<Diimi±. ±sem 
lcomeommcom^mmza^x . mmmm^mz. 
mm^meymtttL. mmnrt-YWt. mm 

mmm^ttmizwtfz izm t . mt&mttzmm~?& 
mmm^m.s±xmmm^ms § . z t z^mk 

[0084] $ t>tz*mi<om6 oMommit. jjesb 

ML 19Se«ff*- F^MIBii^tt^- H^^MGIf 

m&^nKpftMcommsiz%&£x>wMLxfrt>mw, 
[0085] zmz&t^ ^mcom<mcofma. 

±3336 5 coffic7)®.«<7)ltB#^a^i3^T , ^iHf«S 

m. me^S! \m^mmi\commm^ vuw w^mzn 

J&f&#V>hm.ZliiJl-t?>®r{m*Vy?f$k. MIB 
SWFE- F^HfrlBilSKl^- F*^miBtff*^- Ft 
SftrT&IRft:. MiB^^^^tt^iBM-f--l>^«lltt^^ 

izm l . hjib^ >- Ffflt*^^T 

[0086] 4^, *%>woM8 omcommn. ±mm 
5 com<DmncDit£mmz& \,^x. mmm^mt . 

ttSMsg*ff3-£* izm l . mmmtt&Fimz-miz l 
xmmm^mm^mmmi.zm^i-h mam^iiL 
wtTwrnz-ttz z k zmik-t & mmw.T&& . 
[oo87] §^t. *mmcom 9 come>mm&. ±ta 

mmz&^x, ffis&mmt. mmm^^^-kL 

[0088] zt>iiz£tc, xmmcomi ocomcmm. 
m. ±mm i emommfr » s comcomm™ ^-rti 
frftmsmwiz&^x . mmmmz. 'j?%<ki>®& 
Mk u-? k^L. mmmm*. mmmmmcomm 

iftCJ: OMiBa-^-^EIte^^T^m^ff a i fc £■ 
[ 0 0 8 9 ] *5KHcoflS 1 1 tfDfl&cDSMWi. ±IB 
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[ 0 0 9 0 ] § *miCOm 1 2<9ffitf>»«HU ± 

•?&9t#fmwx$>&« 

[oo9i] z^z&tz, ^mcomi 3cr>mcr>mm. 
a . ±iEfff 9 comcomm^ ^vmii nmmmn v vr 

- f ^mriajsm^- f x% h«ib«je^ 

[0092] S*:. #3Kli0>J& i 4C0m<7mW,i. ±IE 
mi 30ffi<^SS«Ofhl$£gHtci5^T. H«fEBfS£<7)«jE 

$>%><, 

[oo93]§^(;, *mm<m i soMtii, ± 
tj , mmwMcoftmamizm^ ^x mmm 

[0094] £t>l,Z£fz, *fW&m 1 6?)fl&<5D®« 

««WfcJ:>9«tS#ifc«*^»*-*»«»fc. Mia 

«®»ffl^tc36-^v ^TMIBB^M^gP^i&ff^- F 
2r . WSEI^IS^ & S JCTEE— F t MIBBf^J^ 

3 smsswfe- f t cDmxwiizit&^- mnm 
t . ^m^fm^mmxm^mm^iwth^mm 
t. mssstsmz «t ^m^ttfzmmmmmmizMm-t 

*7> hfflb . WfEKift^- F^milESff*^- F*»61We 
Sfitt»fH=- HfcrSffff MiE^^ijjffgts 

-*v , H«iBBtM«*ai^ mtm&w ±vm& t>mi±m 
m^m^t^mwm^^miz^^ -th^mew^ 

m&m^izm^x. mmffi&mm&<mmmtz 
h&zb im\& § titz^izmms^ - f fcfjusws 

■WISE- K*»S»ttie«Wt- Kfc#fr §-tM> £ fc 



immmw&b. mrn&mwmmmmzm^ 
x. fflffl%tmem<7>mft*:-} t &* mmmmm^zw 

±t hm%^~ F b itaiBBf »^ o iMWMt^E- F 
bcornxW+r^tZ^- VWiTMb . F 

mz&^x^mhhtitz?mcommxtmfr^mm 
m^m-h^mub . tmesetncj: osm^n^ 
mmmwmmzmmb Lxm&.<omitzw%-t&wm 
frnzwR-tzmmnxvyhmmb. wibw^-f 
3&^mfiB«5*^- Fiphmmmm*'- vizwtf-t&m 
&iz, m&mtmmz&^x . mmmmm^^m 

mizwftzv&mmm^mmmb. tma. am*: 
- mwm.te. mmmmmtam^izm^x^m 
«r»t* &zkim&a titz^^zmmm^- f 
mriBasift^- F^^mriEf§«^e- KisgMfS-fr* £ 
i: Stat ^*w«a«tfD««we , r* s . 

[0096] 

mm^itwit lx f wzmmmz^m t 

m^wzfr<wm.*ffimkx% . j.-y&mmizx oje 
[HH^m#^iM0B] 

[01] ftB#^B(7)«EB&«fi!c* StE^* & . 

[02] Mwaf^iRBflnss^-T'o >y ^ H-cft s . 
[03 ] mi mmBmiz&ii&Mftmz^yv-^h 

[04 ] %m®m>im.z*k-tyv v ?mx-&& . 
[05] fg«tttBiif»o««*^r^o -/ ^0-e*> 

[06] jb 2 n»®ti3 ft h immmmm^mm 

[07] »2HSBB»ttift*«rf^l*^-7a— f- 

-v-f-c&So 

[08] M«^ffiHIS§O^M*^^a-y^0T-fc 

^„ 

[09] ti)M$mxmft<r>* 4 7-y 
FSr^-f-0-CfcSo 

[010] ^«W*«»<i^)®-^«H^KWr « 
0T*^„ 

[011] ^ 3 SUfeJ^SIiJftS ^^g<9«li&«j££ 
^•T0T-*>$ o 

[012] n 3 mmmm^mmiam^cDwmm^ 

[013] m4»m«fe(tstn^^s«»tB&^^ 
^f-0-c*>-&. 

[014] m 5 mm&Bcomm^cDwmmmz^-t?* 

n>y^0t 4 fcS <> 
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imi 5] ^MT-& & ji^aimifc ^tfBfis 
1 itnt^a. 

e mmm (mmm^^m . 

23 mmm® mmmmm^m . 

2 5 &mmm . 

2 6 Tyft (Wl^R) . 

40 immw. mw&m . 

4 3 f&mfflc?-^ <n-*) . 

4 5 HJI6I1. 

4 8 wmz-dmm mw$-&) . 



55 mi. 

7 6 

7 7 B#fh 

8 2 &wtttr*>yf UffiSMrVyf^m) . 

8 6 MMsattivy* wwttrvyjrtm) 

ss mummm® (mmmta^st) , 

91 ftnmmmm (tmwmm^m . 

92 jEMMjm&wm (wmm^m) . 

9 6 FMm®$& ( F*fr¥R ) . 

9 8 &*m# v > 9 ( 3iH*M# , 

9 9 B##B#M# * V9 ( ^fSffl^r «7 V N ¥S ) 



[01 ] 



913 rWh>", 




[110] 



(a) ih - 



cm - 



txs» 



(c) PH^- - 
0^ 



1«> 



[04] 



J 



26 : yy^zt 

s 



3> 



56 



i 



57 

A. 



25 : gflHiS 



56 



59 







mis 













T 



/tD— 1z— 3?=E™ Kf§§ d 13 



7) )02-2 14367 (P2002- 



[02] 



~vss~ 




i/30S 1 



30 HM 60 



[033 



VDD 




TNQ S3 
' 1 _ S4 

, tYE8 S5 




I 3BHCTIWI j -5 13 




vss 



[H6] 



L 91 : 9BmUHK 
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r— — ^2 S23 



, I YES T^ 5 




S33 

'no 



"yesF 




[08] 



VDD 



48 



38-, 



X 



vss 



[013] 



01 £r-:* 



104;ffr&gg # S 



78 79 




>\39a 




105:$tfz 



""^91': 



VDD1 




VSS 



[09] 



JJYCBW— 3S^iJ (40kHz) 
9a 



JUT" 



9C 



pIoIo^oI^nI^n p <j j o^^Mf n) p| n[ n! n| n| o[ o 1 I p JJjifllolJJolpololclolololQlololJ 
10 20 30 40 50 60 



DUT 



20 30 
[01 5] 




89 : ttmmm 



VSS 



vss 
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[HI 1] 




21 



25 

48 £ 



23 



30 



|Hg) 



vss 



mi 2] 



81 











a 


| 



41 

-i 



111 



112 



VDD 



48 



"] AT' 



i SSP 



(SO) )02- 
[014] 
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93 



91 



mm 



24A 



24B 



E 



* PES 

V 

30D 



23 



